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URS 652~35
LIQUID PROEFILANT EXPLOSIVE HAZARDS
Volume 2
TEST DATA
Foreword
)\

" This is Volume 2 of & 3 volume report which presents the results from Pro-

PYRO, a WASA/USAF liquid propellant explosive hazards program which was con-
The objective of

Ject
ducted at the Air Force Rocket Propulsion Lakoratory (AFRPL).
this program was to develop a reliable philosophy for predicting the credible

damage potential which may be experienced from the accidental explosion of liqguid

propellants during the launch or test operation of military missiles or space
vehicles.

Presgented in this volume is the tabulated blast, thermal and fragmentation

data from this program, yofUme 1 of this report is the comprehensive technical
documentary report on the'ﬁgfire program and Volume 3 presents a generalized
method for predicting the blast euvironment resulting from liquid propellant ex-

plosions.
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BLAST DATA
The blast data from all the valid tests conducted duriang Project PYRO are
presented in this section of the report.

The tests are organized as to propellant type and then test condition as

follows:

Group 1 - Hypergolic High~Velocity-Impact Testis
ﬁg Group 2 - Hypergolic (AFRPL) Tests
Group 3 -~ loz/RP—l Confinement~by-the-Missile Tests
Group 4 -~ LOZ/RP—I Confinement-by-the-Ground-Surtace Vertical Tests
Group 5 - LOZ/RP—l Confinement-by—-the-Ground—-Surface Horizontal Tests
Group 6 - LOZ/RP—I High-Velocity-Impact Tests

Group 7 - LOZ/LH2 Confinement-by-the-Missile Tests

Group 8 - LOZ/LH2 Confinement~by-the-Ground-Surface Vertical Tests

Group 9 -~ LOZ/LH9 Continement-by~the-Ground-Surface Horizontal Tests

Group 10 - LOZ/LH2 Special Tests

Group 11 - L02/LH2 and LOZ/RP—l Combined Special Tests

Group 12 -~ Close-in Blast Data

At the beginning of each group a summary page has been inserted. This sum- .
mary includes pertinent information about the tests including: length-to-diameter
ratio (L/D); diaphragm opening diameter to tank diameter ratio (Do/Dt); propel-

lant weight; terminal yield; ignition time; velocity range; and propellant orien-

tation. The data are presented in *he same order as on the summary sheet, ‘?

Brief explanations for the various terms which are used in the tables and
figures to follow are presented below, For a more complete description, refer

to Volume 1 of the report.
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Test Conditions

e High-Velocity-Impac: — tests in which the propellant ‘ank was propelled
along a horizontal track by a solid-fuel rocket and allowed to impact on
a target.

& Explosive Donor — tests in which an explosive was used to aid the mixing
of the propellant combination.

e Confinement-by-the~Missile (CBM) — tests in which a diaphragm between
fuel and oxidizer tanks was ruptured, and all mixing took place within
the propellant tank.

e Confinement-by-the-Ground-Surface (CBGS) — tests in which the spread and
mixing of the propellant combination occurs on the surface of the ground.
Two categories within this mode were examined in the course of the pro-
Ject. They were: X
a, Vertical (V), in which both oxidizer and fuel were released at near-

ly the same time and velocity,
b. Horizontal (H), in which oxidizer and fuel are released at different
times anG velocities,

Velocity Range

Refers to the impact velocity of both propellants in the vertical tests and
the top propellant in the horizontal tests from the CBGS test series. Values
zgiven are theoretical values computed from the dropn height of the test tank.

(The height in most case= was measured from the diaphragm on the upper propelliant

compartment to the ground surface.,) The velocity ranges ussed were as follows:

Low Drop ~ 23 ft/sec
Medium Drop ~ 44 ft/sec
High Drop ~ 78 ft/sec

High Velocity Impact ~ 600 ft/sec

The hottom propellant in the horizontal tests was always dropped from ..e lowest

practical height resulting in an impact velocity of ~12 ft/sec.
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Propellant Orientation

Two orientations were used, normal and reversed, with normal being the ori-
entation commonly used in present vehicle systems (i,e., for the LO,/RP-1 propel-
L

lant combination LO2 was in the top tank compartment and RP-1 in the bottom; for

the LOZ/LH2 propellant combinations LH2 was in the top compartment and LO2 in the
P bottom).

Do/Dt

The ratio of the opening in the tank diaphragm to the tank diameter,
L/D
The length-to-diameter ratio of the propellant masses.

Station Number

These numbers are coded to irdicate the type »f measurement (first digit),
the gauge line (second digit), and nominal distance (third digit). The key is

as follows:

7{ FIRST DIGIT SECQND DIGIT THIRD DIGIT
: (TYPE OF MEASUREMENT) (GAUGE LINE) (NOMINAL DISTANCE)
; (deg) (ft)
AR *
' 1 - Side-on Pressure 1 - 299 5 -~ 23
¥ *
e 2 - Stagnation Pressure 2 - 59 6 - 37
: &! "
o 3 - 179 7 87
L ok
- 4 - 30 g - 117
*k
5 - 60 9 - 200
*ok
> 6 - 90 0 - 335
; * ok
i 7 - 180 1 - 600
ok
R Designated by compass heading measured from ground zero (AFRPL test site),
o $ok
st Designated in degrees azimuth from sled track (Naval Weapons Center test site),
ﬁ"
. & 1-3
&
-
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Trace Characteristics

~ o
. . Each of the data traces received during this program has been categorized
Epe as to shape and baseline¢ characteristics using the categories given below. Tra-
+ cings of actual analog records illustrating each characteristic shape are given
.

in Figs. 1-1 througi: 1-6,

TRACE CHARACTERISTICS

Shape
Type 1 - Classical. This trace shows a vertical rise to maximum pressure,
followed by a modified exponential decay. For pressure—time measurements

taken at a relatively large distance from the source of the shock, the de-
cay will be a fair approximation to a straight line, as shown,

Type 2 - Noisy. The typc of noise indicated herce occurs simul taneously on
a number of traces, and appears due to a fault which is common to a number
of gauge systems., It cannot be differentiated from Type 3 without reference
to other traces in the run in question,

Type 3 - Noisy. This type of noise occurs only on a single trace, with no
observable correlation with other traces. It may reflect real blast phen-
omena, or a fault unique to the individual gauge system, but in either casc,
prevents completely satisfactory comparison with classical traces.

Typz 4 ~ Multiple Peaks., Clearly differentiable from each other in timc.

Type 5 - Flattened Peak, In this typc of trace, the exponential decay of
the classical trace is delayed for some time after the peak is reached.

Type 6 ~ Off~Band Edge. If the peak overpressure exceeds the capability of
a given gauge system, an abrupt limiting action results, chopping off that
part of the peak which exceeds system capabilities.

Type 7 - Spiky Peaks. These are narrow, sharp peaks which may occur in mul-
tiples, and often are the result of the pressure transdiucer's being inside
the explosion region.

Type 8 - Humped Trace. In this type of trace, after the "instantaneous”
rise caused by the initial shock, pressure continues to rise more or less
linearly with time to some higher value before decaying,

Type 9 - Rounded Peak, Here there is ne sharp break with the vertical rise
given by the initial shock, but maximum pressure is not reached instantan-
eously, and as a result, the peak may be missed by an unknown factor,

1-4
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b Type 10 ~ Step in Pressure Rise. This may be caused by a secondary peak
about to "catch up" to a primary peak, or by some flaw in the gauge mount-
. ing. In the latter case, pressure measurements may be thrown seriously in
L doubt,

& Type 11 - Poor Rise Time. The relatively slow pressure rise may cause the
gauge to miss the peak,

Type 12 - Overshoot. This characteristic may reflect either a real condi-
tion or a gauge malfunction, Examination of othexr traces in the same run
may indicate which, but the magnitude of uncertainty with respect to pres-
sure is greater when overshoot is evident than when it is not.

samE - .

Egﬁeline

Foim o

The three baseline characteristics are:

3

Type 1 - Flat and essentially noise free
Type 2 - Noisy

Type 3 - Drift

o Many of these ~haracteristics, both "Baseline" and "Trace," may combine in
any one lrace. Where this is so, multiple type numbers have been given to show

this fact. Type numbers in parentheses indicate an effect that is observable,

but apparently of secondary significance. It may be difficult to separate 'Base-
line" and "Trace" characteristics in certain cases, in which case the characteris-

tic (e.g., "Noise") may be assigned to both.

Remarks

- In the course of assembling the data bank, it was found necessary to explain
N some characteristics of these data in more detail, Accordingly, the following
table of remarks was established, with numbers in the "Remarks'' section of the

data bank corresponding to tle numbers bhelow:

S 1. Calibration drift,

2, Suspiciously weak compared to other traces, indicating an unknown degree
e of attenuation of the signal possibly caused by incorrect amplifier gain
W setting or miscalibration of the gauge system. This remark was added
= in cases where the station showed half of the yield or less of 1ts neigh-
bors, both in the same gauge line and at the same nominal distances,

1-5
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3. Cycling — a large amplitude sixty-cycle noise superimposed on the
trace.

JTR—

4, 13 percent subtracted from calibtration pressure as a result of change
in gauge calibration,

5, Breaks into oscillation at shock arrival,

6, Baseline drift tends to increase impulse.'

R

7. Baseline drift tends to decrease impulse,
8, Buad timing.

9, No trace or no deflection.

10, Bad or questionable calibration,

11. Questionable input data,

12, Highest of multiple peaks calculated,. f

13, Trace arrives significantly earliey than others at {he same nominal 4
distance, ;

14. Trace arrives significantly later than others at the same nominal dis-
tance,

15. Deflection too small to measure accurately,

16, Questionable return tov zero due to length of trace.

Percent Yield

All yield values are expressed relative tc a hemispherical charge of TNT on

the ground surface. The curve given in Ref. 1 was used for peak overpressure and

that in Ref. 2 for positive-phase impulse,.

Irnition Time

CBM Tests — the measured time from ignition of the charge which activates
the diaphragm break mechanism to detonation (obtained from the motion picture

films). ﬁ

CBCS Verticsi Flow Condiiion — the measured time from impact of the fluid

on tne ground surface to detonation,. .

1
1-6 4
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CBGS Horizontal Flow Condition — the measured time from impaci of first

fluid to impact of second fluid, and the measured time from impact of the second

fluid on the ground surface to detonation,

PLAREEY S e
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TYPES 2
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. : GROUP 1
HYPERGOLIC HIGH-VELOCITY-IMPACT TESTS

e R T R

PROPELLANT TERMINAL
T??ggT WEIGHT VELOCITY TﬁgT YIELD
(1b) ’ (%)
340 007 S5
. 200 570 001 13
b Flat 566 068 15
B
. Wall 410 073 21
: 1000 570 012 15 .
' 585 072 23
Shallow 200 575 002 53 c
Hole
; 340 008 38
. 575 003 24
200
Deep 580 009 56
Hole 555 069 37
570 28
1000 013
557 074 34
340 33
Parallel 200 004
wall 340 010 21

1-15
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N204/50—50 HYPERGOLIC HIGH VELOCITY

Flat Wall
TEST NO. 007 PROPELLANT WT., 200 ___1.B
TRACE
i .
STATION PRESSURE IMPULSE CHARACTERISTICS HEMARKS
g
NUMBER PSI ~ YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
145 7.8 2.2 | No data 1(12) 1
155 6,9 2,0 191 6,0 12, 5 5 |
146 2.9 2.0 15.4 8.3 5 1 1
156 Na data No daia 4 1
147 1.7 3.7 7.3 6.3 1 3
157 No gauge No gauge. 9 -
148 1.1 6. 5.2 7.2 8 1
158 No gauge No gauge 9
149 9
159 9

!}"' Eaoha
.

E

5

\
L)

i : 1-16
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N204/50-50 HYPERGOLIC HIGH VELOCITY
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Flat Wall
TEST NO. 001 PROPELLANT WT. ..209_ LB
TRACE
STATION PRESSURE _ IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIFLD|PSI-MSEC| % YIELD| SHAPE }BASELINE
145 14,9 7.8 43,5 24 5, 17 1
| _155 - - - - 4 1
] 146 7.6 13 22.3 17 41 (12.5) 1
156 8,2 12 22,0 18 12 1(3)
147 )
157 9
148 9
158 9
149 9
159 9
TEST NO. 068 PROPELLANT wT, 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PFI % YIELD|PSI-MSEC| % YIELD| SHAPE |[BASELINE
145 18.5 6.8 60,2 35 10,12 (4) 1
165 - - - -~ - - 9
175 - - - - - - 9
146 8.8 12 32,9 25 12 1
166 4.8 6,6 21,8 15 12 1
176 - ~ - - - - 9
147 2.8 12 13.2 15 12 1
167 2.3 7.9 12,4 14 12 1
177 4,6 ) 39 21.0Q 31 12 1
148 1.6 18 7,7 14 12, 3 1
168 1.2 9.1 9.6 21 5 1
178 0,7 1,9 3.7 4,5 ~1 1
149 - - - - - - 9
169 - - - - - 9
179 6.8 16 5.5 i8 5 1
1-17
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N204/50—50 HYPERGOLIC HIGH VELOCITY

Flat Wall
TEST NO.__ 973 FROPELLANT WT. _1000 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS .
NUMBER REMARKS
PSt % YIELD]PSI-MSEC | % YIELD| SHAPE |BASELINE |
145 9 ]
165 9
175 2
146 20,3 11 101 39 1 1
166 10,1 5.1 56,5 16 12. 5 1
176 9
147 7.8 17 47.7 28 12 1
167 5.8 10 34,1 16 12 1
177 3,9 5,2 33,0 14 4 1
148 3.2 19 25,0 23 1.2 1
168 2,7 14 21,8 18 12 1 ]
178 2.4 11 20,0 16 1 1 o
149 1.8 33 16.2 26 1 1]
169 1,2 13 13.0 17 3 1 ;
179 1.2 12 12,3 15 8 1 1

vl e




TEST NO._ 012 ’

N204/50—50 HYPERGOLIC HIGH VELOCITY

Flat Wall

PROPELLANT WT, .1Q00 1B

AFRPL~-TR-68-92

TRACE
b
STATION PRESSURE IMPULSE CHARACTERISTICS REVARKS
NUMBER PSI % YIELD |P31-MSEC | % YIELD ! SHAPE {BASELINE
145 No gauge 9
155 No gauge 9
146 21,0 1i 101 39 12 1
156 13,5 3.8 71.3 21 5 i
147 7.7 17 53,3 z2 1 1
157 Nc useful data 12, .5 1
148 3.7 22 32.3 30 1 3
158 Nc gauge a
- -<.._*
149 1,5 16 16.9 22 1(3) 2 ]
159 No gauge
TEST NO. 072 PROPELLANT WT, _1000 LB
_ TRACE i
STATION FRESSURE IMPULSE CHARACTERISTICS
. REMARKS
NUMBER
PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
145 9
165 9
175 9
146 28,4 14 108 40 12 1
166 10,7 5,0 59,2 18 12 1
176 9
147 9,9 23 51,5 31 12 1 'ﬁ
167 5,7 9.5 35.3 17 12 1 _
177 5,1 8.7 31,3 14 12 1
148 2.6 13 19,9 15 12 1
168 2.1 8.2 17.8 13 12 1
178 2.6 13 18.6 12 1 i
149 1,7 30 18,1 26 3 1
169 1,2 i2 13,8 19 1 1
179 1,3 15 11,3 14 1 1 o
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N204/50—50 HYPERGOLIC HIGH VELOCI1TY
Shallow Hole

AFRPL-TR-68-92

TEST NO. 002 PROPELLANT WT. 200 _ LB
TRACE
D o 1.8
STATLON PRESSURE IMPULSE CHARACTERISTICS RESARKS
NUMBRER . oo e s . . '
PSI = YIELD[PST-MSEC| < YIELD| SHAPE |BASELINE
145 28,8 26 105 149 7 1
155 - - - - 4 1
146 19.0 44 | s54.2 67 1 (12) 1 T
156 9
| 147 )
157 9
148 9
158 9
149 )
159 9
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N204/50-50 HYPERGOLIC HIGH VELOCITY
Deep Hole
TEST NO, 008 PROPELLANT WT, 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
' PSI % YIELD}{PSI-MSEC{| % YIELD| SHAPE |BASELINE
145 28,0 14 120 110 12,5,3 1
155 12.8 5.5 25.2 9,3 12 1
146 12.0 22 87.¢ 150 8,3 or 4 1
156 No data 1 1
147 6,1 49 36.3 76 4 1
157 9 .
148 2,7 56 19,8 64 4 or 8 1
158 9 p
149 9
159 9
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N,0,/50-50 HYPERGOLIC HIGH VELOCITY
Deep Hole
TEST No, 003 PROPELLANT wT. —290_1g
. TRACE
STATTON PRESSURE [MPULSE CHARACTERISTICS REMARKS
NUMBER PSI < YIELD|PSI-MSEC | & YIELD| SHAPE |BASELINE
145 12.7 9.0 39.9 24 12 1
155 13.2 8.4 33.1 17 10 1
146 6.3 13 34.8 38 12| 1 )
156 5.8 13 29,7 27 12 1 ]
= .J
147 3 1
157 9
148 1.8 17 12.4 33 1 1 ]
158 9 1
149 9
159 9
TEST No, 009 PROPELLANT WT, 200 LB
PRESSURE IMPULSE TrACE
STATION CHARACTERLSTICS ,
NUMARER REMARKS
i PS1 % YIELD}PSI-MSEC| % YIELD SHAPE |BASELINE
145 33.6 23 108 120 3 1(3)
155 19.2 11 31.4 14 12 1
146 19.8 51 80.6 130 3 1(3)
156 No useful data 1 1
147 8.8 98 37,0 82 1 1
157 9
148 3.3 29 23.6 39 1 3
149 9 ]
159 9

1-22
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N204/50-50 HYPERGOLIC HIGH VELOCITY

Deep Hole
TEST No. 069 PROPELLANT wT., . 200_LE
TRACE
PRESSURE IMPULSE .
ST-}}TION CHARACTERISTICS REMARKS
NUABER PSI | % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
145 53.5 26 121 85 3 1 .
165 9
175 9
146 18,1 24 74,9 751 12 1
166 5.8 8.2 21,6 13 12 1
176 9
147 5.0 32 1.2 65 12 1
167 2,9 11 14,4 15 12 1
177 1,7 3.5 12,7 13 12.4 1 ,
148 2.5 12 20.9 58 12,3 1
168 1.6 14 10.4 20 4 1
178 1.0 4.9 8.0 28 4 1 p
149 9
169 9
179 0.5 4.5 5.7 17 4,8 1
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N,0,/50-50 HYPERGOLIC HIGH VELOCITY
Deep Hole
TEST No. 013 PROPELLANT WT, 1000 1B
. . . TRACE
STATION PRESSURL IMPULSE CHARACTERISTICS REVARKS
NUMBER pPSI “ YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
145 9
155 )
146 27,2 16 | 140 64 12,4 | 1
156 21,0 10 111 39 5 1
147 14.7 41 76 .4 46 1
157 12,8 1
148 5.8 51 48.5 45 1 1(3)
158 9
149 1.9 28 24,5 32 3.4 1.3
159 9
TEST No. 074 PROPELLANT WT,. 1000 B
. TRACE |
STATION PRESSURE IMPULSE CHARACTERISTICS . .
NUMBER REMARKS
PS1 % YIELD}PSI-MSEC| & YIELD| SHAPE |BASELINE
145 9
165 9
175 9
146 58,8 28 215 110 12,3 1
166 10.4 4.7 70.7 23 4 1
176 9
147 15,8 43 131 130 12 1
167 7.4 16 52.3 31 12,4 1
177 2.9 3.2 25.9 11 1 1 2
148 6 60 56 .4 79 ~1 1
168 3.2 20 35,0 39 12,4 1 1
178 2.4 12 24,8 22 1 1
149 2.6 47 22.1 11 3 1
169 1.6 24 23.3 42 4.3 1
179 0.7 4.4 8,2 7.9 1 1
1-0 1
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N204/50-50 HYPERGOLIC HIGH VELOCITY
Parallel Wall
TEST No. 004 PROPELLANT WT. 200 1B
o TRACE
FJ‘ STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER P31 % YIFLD|PSI-MSEC | % YIELD| SHAPE |RASELINE
145 18.3 17 63.9 59 12,5 1
155 13,7 10 56 .7 46 12,4 1,3
. 146 9.4 26 44,1 57 12 1,3
: 156 7.3 15 37.7 41 8 1.3
147 4.1 30 24.3 46 12 1
157 9
* 148 2,2 41 14,7 43 1 1
158 )
» 149 9
K 159 9
TEST No. 010 PROPELLANT WT. 200 _ 1B
TRACE
SSURE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
) PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
145 16,4 9.9 | 54.8 38 12 1 '
155 13,2 7.2 ] 44.3 26 12
146 7.6 15 39,4 42 12.3 1
156 5 1 . ;
147 3.0 249 19.8 32 12 1
157 9 ' i
148 1,6 19 11,6 30 10 3
158 9 . ‘p
149 9
159 9

1-25
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GROUP 2
HYPERGOLIC (AFRPL) TESTS

£

5 TEST VELOCITY TEST TERMINAL
oK /D TYPE* OR NO YIELD
e {p,/D.) (%)
v 031 0.2
L CBM (0.45) 032 0.1
e 035 0.2
¢ ol
i?S 30-1b Spherical (0.45) 019 3.4
T Donor 030 4.0
T , 028 1.2
o ¥ 1-1b Conical (0.45) :
ot Donor 029 0.8

v Command (0.45) 025 0.4

e 1.8 Destruct 036 0.3

.

4 8,

. Cold Propellant (0.45) 033 8

037 13.7

157 0.3
o Tower Drop i 158 0,2
S ) ! ft/sec ’ :

ﬁ
@g 159 0.3

i 189 0.4

i 1000-1b 77

95 '
o Tower Drop ft/sec 257 0.3

] 258 0,3
-

3‘,‘-‘”5

Unless otherwise noted all tests were 200-1b propellant weight,
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URS 652~3%

TEST NO.

N204/50—50 HYPERGOLIC

Confinement-by-the-Missile

031

PROPELLANT WT.

200 1B

AFRPL-TR-68-92

STATION
NUMBER

PRESSURE

IMPULSE

CHARA

TRACE
CTERISTICS

ae)
]
—

% YIELD

PSI~-MSEC | % YIELD

SHAPE

BASELINE

REMARKS

115

125

135

116

‘=N Lol {=) ]
O{0c; O

o2}

e | of o

126

-
=
b

(ox]

136

o e L L S

%

)]

117

=l w
o |

127

137

= 00 [N [0 B0 (DO | | B 1

118

128

138

119

129

139

O KO kD IO [O [tO

TEST NO.

032

PROPELLANT WT.

200

LB

STATION
NUMBER

PRESSURE

IMPULSE

CHARA

TRACE
CTERISTICS

PSI % YIELD

PSI-MSEC| % YIELD

SHAPE

BASELINE

REMARKS

1i5

0.8

11,4

1

125

0.6 0.1

12

135

0.9 0.04
1,0

12,5

116

3

126

0.1

3

136

1(3)

117

= 02 [ |

127

ko

137

118

128

138

119

129

139

[{o]) i< (e J{{o{{a] {le}

:£%~

g

R S

JURY U




URS 652-35

N?04/50~50 HYPERGOLIC

Confinement-by-the-Missile

AFRPL-TR~68-92

TEST NO.__ 035 PROPELLANT WT. 200 . LB
TRACE
PRESSURE IMPULSE . .

STATION CHARACTERISTICS REMARKS

NUMBER PSI % YIELD|PSI-MSEC| % YIELD | SHAI'E |BASELINE
115 1.0 0.9 | 1(4) 2
125 1.2 0.1 1.1 0.1 1(3 or 4 2
135 - - 5
116 0,8 0.8 . 12,3 1
126 0,8 0,2 0,8 0.1 3 1

| 136 0,8 0.9 1 2

| _ 117 | 0.4 0,5 1(3) 2 or 3
127 = 0,2 = 0.1 1 1
137 - -~ 9
118 )
128 9
138 9
119 9
129 9
139 9 .




Ll

URS 652-35 AFRPL-TR-68-92
N,0,/50-50 HYPERGOLIC
30~1b Spherical Donor
TEST NC.__ 019 PROPELLANT WT. 200 g
} ] ) TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELDYDSI-MSEC | % YIELD| SHAPE |BASELINE
115 21.4 43.6 1 1
125 23.4 %33 43.5 8.6 12 1
135 20.0 38.3 12 1
116 - - No Data 1 9
126 8.8 1.2 6.8 3 1
136 6.6 28.3 3,5 1
117 3.5 17.5 5,4,3 1
127 2.9 -2.3 17.6 8.2 1 1
137 3.6 19.0 5,4 1
118 9
128 9
138 9
119 9
129 9
139 9
TEST NO. 030 PROPELLANT WT. 200 1
] TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELD|PsI-MSEC | % YIELD| SHAPE |BASELINE
115 21.5 34.8 12 1
125 22,0 3.5 32.0 0.8 12,4 1
135 20,5 33.4 12 1
116 8,5 29,7 1,3 2
126 8,5 2.1 36,5 12 1(4) 1
136 7.3 30,5 1,{(4),3 1
117 3.4 17.0 5,4.3 1
127 - -6.8 - 5.5 1,(3,4) 1
1.37 3.0 16,5 5,4 1
118 9
128 9
138 g
119 )
129 T e
139 9

Aol b

£
k)




URS 652-35

TEST NO.

028

r e e

N204/50—50 HYPERGOLIC

1-1k Conical Donor

FROPELLANT WT. 209 _ 1p

!

AFRPL-TR~-68-92

STATION

PRESSURE

IMPULSE

TRACE
CHARACTERISTICS

NUMBER

PSi % YIELD

PBI-MSEC

% YIELD

SHAPE JBASELINE

REMAKKS

| iz

Aol (o}l (Xol el KXo]

TEST NO.

079

PNOPELLANT WT,

©

200 B

STATLIGN

PRFGSURE

IMPULSE

TRACE

CHARACTERISTICS

NUMBeR

% YIELD

PSI-MSEC

% YIELD

b
SHAFE |BASELINE

REMARKS

115

10.3

12 1

125

1.C

12

135

D)

116

126

0.9

i OO

136

117

127

137

Wil
= 0o

118

128

138

119

129

139

ww«)w@!m




TR s e,

URS 652-35 AFRPL-TR-6(-92
-/"
,
N,0,/50-50 HYPERGNLIC
Command Destruct
TEST NO. g2p PROPELLANT Wwr. 200 1R
‘ TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HEMARKS
NUMBER pSI | % vimLDIpsI-MsEC! % viELD] SHAPE |BASELINE
115 1.5 | 3.1 3 2 , ]
125 1.4 0,1 2.3 0.3 10,8 2 _
135 0.9 1.9 10,3 2
116 0.9 1.5 — 8 1
126 0.8 0.1 1.5 0.3 11 1
[ 136 0.6 1.4 10 2
117 0.6 1.0 11,8 1 :
127 - 0.3 - 0,4 |1 1 2
137 0‘4 0.9 ~ 1 ~ 1 .
118 9
128 g
138 9 .
119 9
129 9
139 9
TEST NO. 036 PROPELLANT wT. __200 1p
_ TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUNBER REMARKS
PSI | % YIELD|PSI-MSEC} % YIELD| SHAPE (BASELINE
115 1.1 2.1 1(5) 2
125 1.1 0.1 2.0 .2 12 2
135 3.6.4 2 ]
116 0.8 1.5 1,(3,12) 2
126 0.7 |f_ 0.1 1.3 0.3 3 2 .
136 12,4,8 >
117 0.4 0.9 10 2
127 - 0.3 - 0.4 1 2
137 - - 9
118 9
125 9 e
, |
138 9 ¥
119 9
129 9
139 g
1-31
1




Uris 652-35 AFRPL-TR-68-92

N204/50—50 HYPERGOLIC
Cold Propellant

TEST NO. 033 PROPELLANT wT, 209 18

I TRACE

o 1 LS

STATION |, "ESSURE | [MPULSE CHARACTERISTICS REMARKS
s )

NUMEER | '

PSI % YIELD[PSI-MSEC] % YTELD SHAPE (BASELINT

115 - \ - 9
125 9.6 2.8 25.3 10 T T
135 6,5 22,8 3,7

116 — _ 9
126 3 9.8 12,3
136 3.

117 1, .
127 - 6.1 - |
137 1.7 ¢.8 1(3)
118 _" -
128
138
119
129
139

- —— -

[\

w-n-;*
ol
| L e

|
]

[(oR ol ioll) (o} &)

TEST NO. _ qgay , PROPELLANT WwT, 200 _ 158

TRACT

STATION PRESSURE IMPULSE CHARACTERISTICS

NUMBER

j REMARKS
PSI % YIELD:PSI-MSEC]| % YIELD SHAPE {BASELINE

115 28.5 | 41.6 12 1
125 16.0 2.7 28.9 1.1
135 20,0 1V 30,3

116 17.2 44 .4

126 6,7 13 323 15
136 8.2 29.5

117 3.7 15.4
127 - -
137 - -
118
128
138
119
129

S

[N

o [ oo [0 i feo
e e il e

O (O [O (KO 0O [0 [ WO

139




URS 652-35 AFRPL-TR-88-5

N204/50—50 V HYPERGOLIC

Tower Drop High-Velocity

TFST NO. 157 _ PROPELLANT wr. 220 1B
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HEVARKS
NUMBER PSI 9, YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 1.6 0.2 - - 9 1
125 - - - - - - 9
135 1.7 0.2 3.4 0.5 1 1
116 0.8 0.2 1.8 0.4 1 1
126 0.9 0.2 1.8 0.4 1 1
136 0,9 0.2 2.0 0.4 1 1
| 117 0.4 0.2 - - 8(9) 1
127 0.3 0.2 1.0 0.5 9 1
137 0.4 0.2 1.0 0.5 1 1
118 °
128 9
138 9
119 9
129 - 9
139 9
TEST NO. 158 PROPELLANT wT. 200 1p
, TRACE
STATION PRESSURE IMPULSE CHARACTER ISTICS
NUMBER | REMARKS
PSI % YIELD|PS1-MSEC| % YIELD| SHAPE |BASELINE
115 1.3 0.1 2.1 0.2 4(5) 1
125 1.2 0.1 2.0 0.2 10(4) 1
135 1,5 0.1 2.6 0.3 1 T
116 0.7 0,1 1.5 0.3 1(5) 1
126 0.7 0.1 1.3 0.3 1 1
136 0.7 0.1 1.6 0.4 1 1
117 - - 0.7 0.3 10 1
127 - - 0.7 0.3 5 1
137 0.4 0.2 0.8 0.3 5 1 1
118 9
128 9
138 9
119 9
129 9
139 9




URS 652-35 AFRPL- TR-68-92

N204/50—50 V HYPERGOLIC

Tower Drop High-Velocity

TEST NC.__ 159 PROPELLANT wT. 290 1
TRACE
STATION PRESSURE MPULSE CHARACTERISTICS CEMARKS
NUMBER PST | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 ~ - - - 11,12 1
125 1.5 0.2 3.6 0.5 10 1
135 1.4 0.1 3.4 0.5 1 1
116 - - - - 11,12 1 e
125 0.8 0.2 1.9 0.4 1 1
136 0.7 0.1 1.9 0.4 4 1
117 0.4 0.2 1.0 0.5 8 1 ]
127 0 .4 0.2 1.1 0.5 4(5,8) 1
137 0 .4 0.2 1.0 0.5 5 1 4
118 )
128 5
138 9
119 9
12y 9
139 5




URS 652-38

N204/50-50 V HYPERGOLIC

Tower Drop High-Velocity

AFRPL-TR-68-92

TEST NO. 189 PROPELLANT wr. 1000 pp
. TRACE
STATION PRESSURE [MPULSE CHARACTERISTICS REMARKS
NUMBER PS1 % YIELD|PSI-MSEC | &% YIELD| SHAPE |BASELINE
115 2.3 0.1 13.6 0.8 4 1 15
125 2.8 0,1 15,7 1.0 8.9 1 15
135 2.3 0.1 9.9 0.5 9 1 15
116 — - 6.2 0.5 | 4(5) 1
126 1.7 0.2 6.7 0.6 4 3 s
136 1.6 0.2 5.4 0.4 10(9) 3
117 - - 3.2 0.5 10,11 1(2)
127 0.8 0.3 3.6 0.6 10,11,5 1
137 - - - - 4 3 4
118 9
128 9 ]
138 9
119 9
[ 120 9
139 9 ]
TEST NO.  o=7 PROPELIANT w1, 1000 18
PRESSURE 1IMPULSE TRACE ,
STATION | CHARACTERISTICS RENARKS
NUMBER pst | % viwLblesi-msEc | % YIELD| SHAPE |BASELINE
115 3.1 0.1 13,4 0.8 1 1
125 - 15 ]
135 N 15
116 1.0 5.9 0.5 1(3) 1
126 0,6 0.02 5.5 0.4 S S 1
136 0.4 0.01 4,3 0.3 4 — 1 —
117 0.5 0,1 3.8 0,6 2 N .
127 0.5 0.1 2.5 0.3 4 1
137 0.3 0,02 2
L 118 0.3 0.2 2.0 0.6 1 1 i
128 0.2 0.1 i 4 0.4 4 1
138 0.2 0,1 1,3 0.3 8 1
119 0.1 0,1 1.6 1,0 1L 2
129 0.1 0.1 1.2 Q.6 4,8 1
139 0.9 0.4 13,8 2




‘ s
) URS 652-35 AFRPL-TR-68-92
N,0,/50-50 V HYPERGCLIC
- . .
~ Tower Drop High-Velocity
TEST NO.__ 258 PROPELLANT wr, 1000 13
TRACE
) STATION PRESSURE IMPULSE CHARACTERISTICS
# NUMBER REMARKS
. ' PSI % YIFLD|PSI-MSEC| % YIELD| SHAPE |RASELINE
115 15
R 125 1.9 0,04 11,12 2 15
! 135 15
116 0.9 0.03 8 2 15
L 126 1.0 0.1 5,0 0,4 9,11 | 3
’ 136 0.4 0.01 7,1 0.6 8 2
“g : 117 2.5 0.3 8,11 ,4} 2 15
X 127 0,6 0.1 2.4 0.3 12,11 1
, 137 11,4 2 15,2
e 118 1.7 0.5 8,11 2 15
128 0.3 0,2 1.6 0,4 - 11,8 2,3
138 1,5 0,4 11,4 1 15
119 18
129 0.2 0.3 0.6 0.2 8 1
K 139 0.6 0.2 11,8 2 15




URS 652~35

GROUP 3
LOZ/RP—l CONFINEMENT--BY-THE-MISSILE TESTS

AFRPL-TR-68-92

PROPELLANT TEST TERMINAL IGNITION

L/D DO,/ D, WE IGHT NO YIELD TIME
(1b) : (%) (msec)

042 48 290

1 200 058 27 200

086 14 100

044 18 120

Q874 16 70

0954 17 120

200 101 25 145

237 32 127

.8 .

1 0.45 238 19 85
239 32 156

Partial 174 52 150

Full® 240 60 156

192 14 216

193 20 222

0,45 1000 209 10 191

270A 13 225

275 4 515

0,45 25000 278 13 530

282 13 540

047 4 515

5 1 200 049 12 316
085 12 380

046 17 143

5 0,45 200 088 4 60
100 23 220

4 0.1375 94000 301 4 840

Tank contained ~133 1b propellant.




I/D:1.8, D /D, .1
ot

LOZRP-l CONF INEMENT-BY~-THE-MISSILE

AFRPL~TR~68-92

TEST NO. 042 PROPELLANT WT. 200 1B
TRACE
PRESSURE IMPULSE ;

STATION CHARACTERISTICS REMARKS

NUMBER PSI o YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 39.0 86.0 7(5) 1
125 35,0 41 60,0 54 12(5) (3) 1
135 35,0 69,0 10(12) 7 1
116 20,2 51.6 1 1
126 19.0 66 46,2 56 5 2
136 15,4 48,7 2(8) 2
117 5.0 25.8 1(5) 1
127 - t 44 - 1 52 1 1 2
137 4.8 24.9 1(5) 2
118 ' : 9
128 9
138 g
119 9
129 9
139 9

TEST NO. 058 PROPELLANT WT. 200 LB

. TRACE

STATION PRESSURE IMPULSE CHARACTERISTICS CEMARKS

NUMBER P31 % YIELD|PSI-MSEC| % YIELD] SHAPE |BASELINE
115 29.0 , 45.2 12(2) 2
125 24,0 25/ 47.1 I 27 5(2) 2
135 25.5 39,6 12(6) 1
116 11.6 28.9 1(2) 2
126 11.0 &47 30 27.7 22 12(2) 2
136 10,0 27.7 5(2) 2
117 4,2 13,7 5(7) 2
127 - 31 - 24 11 2 2
137 3,8 17.8 1(2) 2
118 ]
128 )
138 9
119 S
129 9
139 9

1-38
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URS 6562-35

L02/RP—1 CONF INEMENT-BY -THE~MISSILE

AFRPL~-TR~68-92

L/D:1.8,D /D :1
ot
TEST NO. g6 PROPELLANT wT. 290 1
TRACE
PRESSURE IMPULSE )
STATION CHARACTERISTICS REMARKS
NUMBER PSI % YIELD |PSI-MSEC | % YIELD| SHAPE |BASELINE
115 19.2 16 30,5 i5 1 2
125 14 .4 22 26,1 11 1 2
135 13.5 19 23.4 9.6 1 2
116 6.3 12 17.6 12 1 2
126 5,1 8.4] 7.0 11 1 2
136 6.2 12 21.2 16 1 2
| _ 117 2.4 12 10.3 13 1 2
127 - - - - 11 2 10
137 2.7 14 10.5 14 1 2
118 9
128 9
138 9
119 9
129 9
139 9
1-39
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URS 652~35 AFRPL-TR-68-92

LOZ/RP- 1 CONFINEMENT-BY-THE-MISSILE

L/D:1.8,D /D, :0.45
o t

TEST NO. 044 PROPELLANT WT, 200 13
] , TRACE
STATION PRESSURE TMPULSE CHARACTERISTICS REMARKS
NUMBER »SI | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 21.5 |l 38,8 5(2) 2
125 18,0 16 _39.9 20 12(8) (2 2
135 18.0 32,2 12(5) (6) 2
116 8.1 25.3 5(6) 2
126 8.4 18 26,9 18 i(6) (2 2
136 7.3 21.2 2(5) 2
117 3.3 12,2 241 2
127 - 18 - 17 1 5 o
137 2.8 12.3 2 2
118 - 9
[ 128 a
138 9
119 9
129 9
139 9
TEST NO._O87A PROPELLANT WwT, _200 13
e TRACE
. STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
pPS1 % YIELD|PSI-MSEC] % YIRLD| SHAPE |BASELINE
115 14,8 11 36,2 19 5 2
125 16,2 13 30,2 14 1 1
135 156.9 14 34,9 18 1 2
116 6.2 12 20,6 15 1 2
126 6,1 11 20.4 15 1 2
136 7.0 14 23,5 19 1 2
117 2.7 14 12.1 17 5 2
127 2.6 13 12,7 18 1 2
137 2.9 17 12.4 17 1 2
118 9
128 9
138 9 ]
119 9
129 . 9
139 9




URS 652-35 AFRPL-TR~68-92
L0,,/RP~1 CONFINEMENT-BY~THE-MISSILE )
T
D:1.8 : 0.
L/ ,DO/Dt 0.45
TEST NO. _ggsp ' PROPELLANT W1, 200 13
TRACE
—_— PRESSURE IMPULSE B T
Zéﬁ;ﬁﬁ“ CHARACTERISTICS REMARKS
' PSI % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 18,1 16 33.2 17 5 2
125 17.5 15 29,2 14 1 2
135 20.9 19 33,5 17 1(7) o
116 8.3 20 31.2 16 1 1
126 7,9 18 22,5 18 1 2
136 7,0 14 22.2 17 1 2 ; .
117 2,9 18 11,1 15 1 1
127 3,1 19 11,8 16 1 1
137 3,1 19 13.1 19 1 1
118 9
128 T 9
133 S
119 1 9
129 9
139 9
TEST NO., 101 PROPELLANT W, 200 _ 1n
i } TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS , .
NUMBER REMARKS
PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 31.4 33 60,3 44 1{5) 1
125 25,0 25 46 .4 29 1 2
135 78,4 29 47.7 31 1 >
116 13,3 42 38.5 42 1 2 ]
126 10.5 29 37.1 39 1 2 N
136 9.7 25 36,1 37 1 2 __
117 4.6 39 20.0 35 1 1
127 3.8 28 18.6 31 1 2 ;
137 4.0 31 222 40 1 2 ¥
118 9
128 9
138 9 ]
119 9
129 9 |
139 9
1-41 .
i




URS 652-35 AFKPL~TR-68-92

LOZ/ RP-1 CONFINEMENT-BY-THE-MISSILE

: L/Dll-S.DO/Dt:OAS

TEST NO. 237 PROPELLANT WT. 200  1m
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD| SHAPE IBASELINE
115 24,7 25 - - 5(4) 2 3
125 31.0 34 49.3 33 4(5 12} 3
135 33.4 36 51,0 35 5,585,772 2
116 9.8 25 27.9 25 14,5 2.3
126 8.9 21 31,6 30 5,4 ,. 2.8
136 14,2 46 35.9 37 4 I 2.3
Y, 3.7 27 19,5 33|54 2,8
127 3.4 22 16.3 26 sS4 2,3
[ 137 4,2 33 19.1 32 4 2,3
118 1.7 28 10,8 32 5.4 2,3
128 1,8 32 9,4 26 5(4) 2
| 138 — 1.8 30 10,7 32 5(4) 2
N i1y ! — —- G.8 38 9.8 2,3
{129 0,9 30 5.5 29 10,4 2
EEE 0,9 § 33 €.4 36 4 2,3
TEST NO. 238 PROPELLANT WT. 200 1R
TRACE
STATLON PRESSURE IMPKULS E SLARACTERISTICS HEMARKS
NUNBER ol % YIELD{PSI-MSEC | % YIELD] SHAPE |BASELINE
115 17.2 14 - - 5.,4,2.3 2,3
S 10,7 18 33,7 18 5(4) 2.3
y 10D 15.9 16 30.1 14 10 2
__1e 1 6.6 13 13.3 8.0 5.,2.3 2 .3
126 7.4 16 18,5 13 5,12 2.3
136 73 16 23.5 19 5 2.3
117 2.6 13 i%.5 17 5,5 2.3
127 2.8 12 11.6 15 5.4 2.3
137 3,2 20 13,6 20 9,5 2,3
13w 1.3 14 6.6 18 5.4 2.3
128 1.4t 13 7.4 i8 1,5 2
133 - T - - ~ - - 9
R & - - 4,2 20 9.8 P
=9 4 0.7 4 17 4,8 24 10 2
139 1 0.7 ;16 | 3.6 16 145 2
1-42




URS 652-35

AFRPL-TR-68-92

LOZ/RP—l CONF INEMENT-BY-THE-MISSILE

L/D:l.s.Do/Dt:OAS

TEST NO._239 PROPELLANT wT. 299 1p
TRACE
STATLON PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PST | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 37.0 12 - - |4 2,3
125 34.6 39 59.3 45 12 2,3
135 34.0 40 53,3 37 14,3,7 2,3
[ 116 9.4 25 - - 14,3.7 2,3
126 11.4 32 29,5 27___14,3,7 2,3
136 11,7 34 34,7 35 14,3,7 2,3
117 3.7 26 18,9 32 _|5,8 2,3
127 3.7 26 17.2 27 4,5 2,3
137 4,3 34 18,7 31 |9 2,3
118 1,7 25 9.2 26 5(4) 2
128 1,9 35 9.0 25 |5(4) 2
138 1,6 23 9.6 28 15,4 2
119 - - 5.8 31__|o9,8 2
129 0.9 35 5.6 30 |10 2
139 0.9 31 5.7 30 |5.,4 2




TR T o T

URS 652-35 AFRPL-TR-68-92
LO,/RP~1 CONFINEMENT-BY-THE-MISSILE
L/D:1.8, Do/Dt:0.45 Partial Full
TEST NO. 174 PROPELLANT WT, ..2_00;*1.13
] TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS ,
NUMBER REMARKS
PSI % YIELD{PSI-MSEC| % YIELD| SHAPE |{BASELINE
115 - - 59,2 45 4(5) 1 3
125 45.2 56 61.3 48 1(4) 2
| 135 47.5 59 - - 4 2 3 ]
116 - - 43.8 51 6 2
126 - - 41.8 47 6(4) 1
136 - - - - 6(12,4) 2 3
117 5.1 47 27.0 54 10¢4) 2
127 5.7 58 26.5 56 4(5) 1
137 5.4 53 25.2 49 10(4) 2 4
118 9
128 9
p 138 9
- 119 9
129 9
) 139 9
. x
c 2 e . 200"
o TEST NO. 240 PROPELLANT wT. 299__ 1B
¥ . TRACE
e STATION PRESSURE IMPULSE CHARACTERTSTICS REMARKS
- NUMBER PST | % YIELD|PSI-MSEC | % YIELD} SHAPE |BASELINE
115 60,2 85 58.0 43 5,3 2,3
R 125 48.4 75 61,6 48 4,12 2,3
TR 135 61,0 87 55.9 41 4,12 2,3
116§ 17,3 63 46.3 57 4,12 2,3
,5fv. 126 24.3 100 70,2 113 4,12 2.3 11
L 136 - - 41,1 47 3,7 2,3
L | _ 117 5.2 51 29.5 62 5,4 2,3
g 127 4.9 46 26.8 54 4,5 2,3
137 5.4 52 27.6 51 9,4 2,3
¥ 118 2.2 48 12.6 41 4 2.3 3
128 2.5 66 11,0 33 4,5 2,3
ey 138 2,2 50 14,9 52 5,4 2,3
- 119 - 9.9 65 5,4 2,3
129 1 1.2 64 a,3 60 5,4 2.3
139 1.1 58 8,2 50 5,4 2,3

Calculaticns based on this weight, Actual propellant weight: 133 1b.

1-44




URS 652-35 AFRPL-TR~-68-92

LOZ/RP-l CONF INEMENT-BY-THE-MISSILE

L/0:1.8, D /D :0.45

TEST NO. 192 PROPELLANT wT. _100¢ . 1B
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI e YIELD{PSI-MSEC | % YIELD | SHAPE |BASELINE
115 38 8.7 59 8.8 1(12) 2
125 40 9,6 60 9.2 10,12 2
135 34 7.7 50 9.1 1 2
116 15 9.5 45 11 4 2
126 13 8,0 40 9,1 11 2
136 13 8.2 48 12 1 2
117 - - - - 11 2 2
127 - - - - 11,8 2 2
137 5,3 10 30 13 1 2
118 2.1 8.4 16 11 1(5) 1
128 2.2 9,9 18 14 1(5) 2
138 2.4 12 18 14 1(5) 2
119 9
129 9
139 g
TEST NO.__193 PROPELLANT WT, _100Q_ LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS . .
NUMBER REMARKS
PSI % YIELD|PSI-MSEC| % YIELD| SHAI'E |BASELINE
115 53 14 85 17 1 P
125 59 16 109 25 12(5) 1
135 - - 76 14 4(5) 1
116 19 15 57 16 1(4) 2
126 19 14 65 19 1 1
136 19 15 64 19 1 1
117 6,7 15 43 23 1(5) 2
127 - - - - 10,9,5 2
137 7,4 18 56 34 5 2
118 2,9 17 25 23 1(5) 1
128 2.9 17 24 21 1(5) 1
138 2.9 18 26 24 1(5) 1 |
119 _ .9
129 )
139 9

1-45




URS 652-35 AFRPL-TR-68-52

LO_/RP-1 CONFINEMENT-BY-THE-MISSILE

2
L/D:1,8, D /D :0.45
o t
TEST NO. 209 PROPELLANT wr, 1000 1
. - TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PS{ % YIELD|Ps1-MSEC] % YIELD| SHAPE |BASELINE
115 42.1 10 94,6 20 4(5) 2.3
125 38,9 9,2 64 .4 10 12,8 1
135 40,2 9,7 58,3 8.8 4.5 1
116 14,5 9.4 45,2 11 4.5 2,3 ]
126 13.8 8,8 40,1 8,9 11,5 2,3
136 13,9 9.1 39,9 8,9 8 2,3
117 4.9 9.0 30,7 13 1,(8) 2,3
127 4.2 9,0 28,1 12 4,5 2,3
137 5.2 9,8 25,9 10 1 2,3 4 i}
118 2.2 9.5 11.5 7.1 5 2
128 2.0 8,2 15.6 11 5 2,3
138 2.4 12 15,0 11 5 2,3
119 9
129 9
139 9
TEST NO. 270A PROPELLANT wT, _1000 13
e TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS N
NUMBER REMARKS
' PS1 o YIELD]PSI-MSEC) % YIEWD| SHAPE |BASELINE
115 38 8.8 69 11 3 1
125 61 17 75 12 11,5 1
135 53 14 81 14 12 1
| 116 15 9.8 56 15 12 1
126 17 12 59 16 12,11 2
136 15 11 56 15 11 2
117 5.4 11 31 13 5 2
127 5.2 9.7 33 14 12 2
137 1.2 0.5 4.1 1.0 1 1 2
118 2.4 11 18 13 12 2
128 1.9 7.1 13 8.0 5 2
138 2.2 8,8 17 12 8 2
119 1.2 13 11 16 8 2
o 129 1.1 12 10 13 12,11 2
139 1.1 11 10 13 11 2

B
i
PR —y
E—




URS 652-35 AFRPL-TR-68-92

LOZ/ RP-1 CONFINEMENT-BY~THE-i{ISSILE

L/D:1.8, D /D _:0.45
o t

TEST NO. 275 PROPELLANT #T. .22000 1,8
PRESSURE IMPULSE Lo THACE
zﬁﬁgégw CHARACTERISTICS REMARKS
PSI | % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE

117 9.9 1.2 138 6.1 2 1
127 9,5 1.1 103 3,8 2 1
137 9,7 1.2 148 6.8 10,11 1
118 4.1 1.3 89 G.3 1 2

| 1e8 4.3 1.5 57 3.1 1 1
138 4,1 1.4 16 4,8 1 1
119 1.7 1.1 46 5.0 5,4 1

129 i.6 1.0 @ 42 4.4 1(12) A
139 1.6 1.0 48 5.3 1(4) )

110 1.0 1.5 33 6.8 12 1

| 120 0.8 1.0 34 Tl 1(5) 1
130 1.1 2.0 36 .6 1(5) 1
111 0.4 1.0 16 Aa J11,12 5 1
121 0.4 1.5 13 4\ 7 1,5 b
131 0,4 15 17 6\z 4,5 1(3)

TEST NO. 278 PROPELLANT WT, _2_;\92 LB

TRACE
STATION PRESSURE IMPULSE \ CHARACTERISTICS HEMARKS
NUMBER , :
PSI | % vIELD|bSI-MsEC| % viEND| SHAPE |mAsELINE

117 - - - -Vl 7,24 2 5
137 P 10 = I EEER Y B
137 47 12 287 21\ 2,7 1
118 16 14 170 18 5,4 1
128 18 16 149 15 2 2 B
138 18 16 174 i9 2 2
119 5.6 12 92 11 2,10 2
129 5,9 13 94 15 | 2,10 :
159 5.7 12 98 15 1 i T
110 2.3 11 52 14 10 1
120 2.5 12 52 14 3 1
130 1.7 5.6 39 8.6 1 1

111 1.1 12 31 15 10,7 1 - )
121 | 0.5 - 13 - EREN R U
133 | 1 9.% 31 15 9 1 '




URS 652-353

TEST NO. Z%E____

LOZ/RP—l CONFINEMENT-BY-THE-MISSILE

L/D:1.8, D /D :0,45
o0t

PROPELLANT WT, &8Q00Q LB

AFRPL-TR~68-92

: TRACE
STATION PrESSURE TMPULSE CHARACTERISTICS
NUMBED REMARKS
PSI | % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
117 - - 251 17 2 1
127 - Z 186 10 2.7 1 5
137 43 11 193 11 7.2 1
118 17 14 169 18 4 2
128 15 12 156 16 4 2
138 16 12 160 17 3 1 ]
119 6.4 15 86 13 1.2 2
129 5,8 13 86 13 1 2
139 4.8 9.0 88 13 10,8 1
110 2.6 13 52 14 7 2
120 2.2 9.4 43 12 8 1
130 2.4 11 51 13 8 1
111 1.1 12 34 17 7.2 -
121 1.0 9.5 27 12 1.2 - _
131 1,1 11 29 14 7 -




-

URS 652~35 AFRPL-TE-68~92

L02/ RP-1 CONFINEMENT-BY-TIE-MISSILE

I/D:5, D /D _:0.45
ot

TEST NO.__ 047 PROVELLANT wi, 200 135

TRACE
S URE PULSE
STATION PRESSURE IMPHLAE CHARACTLERISTICS

NUMBER

REMARKS
PSI % YIGLD|PSI-NMSEC | % YIELD SIIAPE  |BASELINE

115 15.2 ) 25.2 |} 7
125 16.5 12 24 .7 10 {125
135 - i - " 7(10)
116 3.8 o
126 178.5 110
7 7 1
17 . .3 1
27 - L1 - } 9.2 -
37 2.1 7.0 1

3

[

nSinal b

<N |olw
o«©

.
I
[

ne

1IN
[\~

i

Wl loj|wlw

TEST NO. 049 PROPELLANT wi, 200 L

PRESSTRE IMPULSL LRACE
AL ION B o CHARACTERISTICS EHALCKS
NINIBER - AL

PsI SOXYTELDEPST -ASEC | 0 YIELD SHAPE [|BASELINEG

| tls 4 14,4

230 12(s) |1
12(2) 1

102 2 o
12y 1 1

10 2
1¢2)
1

ETOO NN R

e [ SR TR S

TN [ S A SR S 9

- ._.l 38 N 4’» . - - PR S 4 SN S _-9_—«ﬂ
11y DU S I ) T o 9
129 Y N B B B SR B T

1.-49
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UPS 652-35

TEST NO. 085

L02/ RP-1 CONFINEMENT-BY-THE-MISSILE

L/D:5, D /D_:0.45
o t

PROPELLANT WT, 200 13

AFRPL-TR-68-92

TRACE

STATION PRESSURE IMPULSE CHARACTERISTICS PEMARKS
NUMBER ps1 | % viewp|psi-msec | % viEp| suapE |ASELINE

115 17.3 14 16.2 11 1 2

125 17.0 14 24.7 10 7 2

135 13.8 9.9 | 21.9 8.4 7 2

116 6.0 11 16.2 i1 1 2

126 5.9 | 11 14.7 9.2 1 2

136 6.7 13 18,7 i3 1 2

117 2.5 12 9.4 iz 1 2

127 3.4 11 8.8 10 1 2

137 2.8 15 8,9 5] 1 2

118 )

128 )

138 3

119 9

129 9

139 )




AFRPL-TR-68-92

LOZ/Rpﬂl CONF INEMENT-BY~THE~-MISSILE

L/D:5, D /D,:0.45
o 't

TEST NO._ 046 PROPELLANT WT, 290 1,8
N TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HEVARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD ! SHAPE |BASELINE
115 19.3 35.2 1 2
125 19.0 16 39.7 4}19 12 1 8
135 17.0 32.3 12(2) | 1 |
110 7.8 22.3 [ N S .
126 6.9 15 21.3 17 1 2
130 7.0 22.2 R i .
117 3.0 13,6 1oy |2y -
197 - 16 - 18 - - 2 ‘
137 2.7 12,5 5 P :
118 9 ‘
128 ! 9
138 ) 9
119 9
129 9
139 9
TEST NO, 088 PROPELLANT wr. _2Y0 1
T e TRACE
STATION PRESSURE INPULSE CHARACTERISTICS -
NUABER , : REMARKS
PS1 “% YIELD|PSI-MSEC | % YIELD| SHAPK |BASELINE
115 6.6 2.8 15,9 4.9 1 2
125 6.6 2.9 11.3 4.2 1T 1T
135 8.0 4.1 [ 1a.5 1.3 1 2 .
116 2.8 2.7 4.4 4.3 1 2
126 3.6 1.3 a0 1.3 PR 2 R
136 3.7 4.6 9.6 4.9 il 2
REE: - 1 = 1 - - - - 4
§ 127 1.4 3.4 1 5 1, L 1 ]
LA 137 1.5 3.8 5.0 1,0 1 1 ,
[ ﬁj{g 11n '__ 9
128 o . 9 _
N | 133 . o e ]
Lol 119 L - 1 e
' 129 9
129 o o T T -‘(-)WW T
1-51
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URS 652-35

L02/ RP~1 CONFINEMENT-BY-THE-MISSILE

L/b:

[~
Y

D /D_:0.45
(9] [

AFRPL-TR-G8-92

TEST NO. 100 PROPELLANT WT, .-200 13
. TRACE
STATICN PRESSURE IMPULSE CHARACTERISTICS .
HUMBER REMARKS
PSI % YIELD{PSI-MSEC| % YIEXLD | SHAPE IBASELINE
115 27.0 25 43,8 26 1 2
125 30.4 33 | 44.1 27 IH 2
145 24,6 24 39,6 23 {7 q
116 9.4 24 277 25 1 2
126 10.2 27 31.6 30_ 1 2
136 6,8 21 28,9 26 1 2
i 17 3.2 20 5.0 23 1 2
127 2.9 13 14,9 23 1 2 ]
137 3.7 26 17.4 28 1 2 4




URS 652-35

FEST No. 301

LOZ/ RP-1 CONFINEMENT-BY-TH&E-MISSILE

: D :0.1375
L/D: 4, DO/ ¢$0.1375

PROPELLANT WT. _ 240800 1.3

AFRPL~TR-68-92

" ) NSRS TILACE
STATION PRESSURE . THPULSE: CHARACTERISTICS REMARKS
NUMBLR PSI % YIELD|PST-MSEC | % YIEiD | SHAPE |BASELINE
117 39 2.5 218 3.6 2 2
127 - - - - 2,3 E o
137 - - - - 2,3 7 2
s b a3 U2 163 | oAb [uGs By b e -
128 12 2.3 182 5,1 1(5,8) 2
138 12 2.2 130 3.1 ] 1¢5,8)y t 2 o
119 5.1 2.7 66 2.3 1 3 a T
129 5.6 3.2 85 3.4 1 1 3 7
139 6,0 3.7 83 3.2 | 1 L] 3 7
110 2.3 2.4 - - 2.3 1 2
120 2.1 2.1 - - as | N
130 2.5 3.1 - - 2 B )
111 1,1 2.6 33 4,2 L{3) S T
121 1.3 3.9 35 4.6 B 7 o
131 1.1 2.5 34 4.3 9¢3) 1 ’ B
A
1-53




URS §52-35 AFRPL~TR-68-92
GROUP 4
LOZ/RP-I CONF INEMENT-BY-THE-GROUND-SURFACE VERTICAL TESTS
L/D PRgg?éﬁ?NT VELOCITY PROPELLANT TEST Tg?ﬁigAL IG?;;;ON
NGE ORIF 10N 0.
(1b} RANGE RITNTATIOR N %) (msec)
096 14 50
144 24 190
Low Normal e .
23 ft/sec :0; 4f 570
243 25 210
Reversed 0a7 32 240
200 208 G2 460
Medium Normal 232 30 1220
44 ft/sec 249 50 710
250 52 200
218 4 [0}
Medi 219 14 1835
1000 4;efijm Normal 220 96 525
sec 267 61 1770
268 70 340
Medium ' 284 2 8]
. 5000 N 1
1.8 2 44 ft/sec Norma 285 37 465
110 26 35
141 5 0
. High 205 41 40
200 78 ft/sec Normal 206 85 350
207 38 28
236 74 720
High ‘ 107 29 12
200 78 ft/sec| Feversed | g 14 33
High 190 96 570
1000 78 fi/cec Normal 2604 44 77
Low Normal 098 14 300
154 18 470
. 23 ft/sec -
5 200 Reversed 099 23 140
High Normal 109 10 4C ]
78 ft/sec Reversed 108 31 60




URS 652-35

I'EST NO.

AFRPL-TR-68-92

LOZ RP-1 V CONF INEMENT-BY-THE-GROUND-SURFACE

L/D:1.8, Low Veloeity

PROPELLANT WT., _200 1B

STATICN
NUMBER

TRACE

. e s
PRESSURE TMPULSE CHARACTERISTICS

REMARKS
Psy ©C YIELDYDPST-MSEC | © YIELD SHAPE (BASELINLE

1156

125

16.0 12 29,9 14 P
14,7 11 27.6 12

135

15.9 12 27,8 12

116

6.7 12 | 21.1 16

L 26

.3 12 23,2 18

136

. 14 10.3 i4

il7

127

2y 14 10,8 14
] 11 11,2 i5

137

)—d»—'p—l—‘lr—-r—dt:u‘r—'

118

128

138

119

129

139

TEST NO.

144 PROPELLANT ¥T, 200 _ LB

STATION
NUMBER

TRACLE

PRESSURE IMPULSE CHARACTERISTICS

REMARKS

P51 % YIELDJPSI-MSEC | <% YLELD SHAPE [BASELINE

115

- - 38.9 22 1(5)

125

bt |1

- 37,9 21 4(5)

135

=]

18 39.6 23 4

11n

18 26.2 23 ]

.

126

21 27.8 24 1(3)

—

29 27.4 1

22 15.6

-

=
~H ~i{~

Wit [W(co|oei
G| 00 [ [ (=2 (OO |
e el Rl Ll N [

1
27 15.3 4
25 14.8 1

x

x©

el

ool 139

x

—
[
[ ol ol

0 o |wio ool




URS 652-35 AFRPL-TR~68-92
10,/RP-1 V CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1,8, Low Velocity
TEST NO. 202 PROPELLANT wT, 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PST | % YIELD|{PSI-MSEC | % YIELD | SHAPE |BASELINE
115 29.6 31 49.7 33 4 9
125 34.6 39 55,7 al a 2
135 19,1 16 48,5 32 4 3
116 8.7 21 34.4 35 4 3
126 13.0 - 38,5 42 4 3 12
138 13,2 - 41.0 47 4 3 12
117 4.5 - 24,7 48 4 2 12
127 3,9 - 24.5 47 4 2 12
137 4,7 41 24.3 48 1 3
118 - - - - _ _ 9
128 2.0 39 13,9 43 4 2
138 1.7 - 12.7 12 4 3 12
119 9
129 9
139 9
TEST NO. 248 PROPELLANT wtT, 200 _1n
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PST % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 23.5 22 38,3 21 4 1 11
125 18,2 16 31.7 16 1(12) 1
135 16.8 13 31.2 15 5 1
116 7.5 17 23,6 19 1(5) 1
126 7.6 17 23.9 19 5(12) 1
136 5.6 9.9 22.3 17 5(4) 1
117 3.2 20 15.2 23 4(5) 1
127 2.9 17 12.9 i8 4(5) 1
137 3.4 23 14.4 22 4 1
118 1,7 27 8.8 24 5¢4) 1
128 1.3 15 7,2 18 4¢5) 1
138 1,3 16 8.3 22 5 1
119 0.8 22 5.3 27 4(5) 1
129 0,8 29 4.0 24 5(10) 1
139 0.8 22 5,2 27 4(5) 1
1-56
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URS 652~35

LOZ/RP—l V CONF INEMENT-BY- THE-GROUND-SURFACE

L/D:1.8, Low Velocity, Reversced Propellant Orientation

AFRPL-TR~68--92

TEST NO. g7 PROPELLANT WT. —200 _1p
o TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PST % YIELD|PSI-MSEC | % VIELD | SHAPE |BASELINE

115 26.7 27 39,2 22 1 1

EER 21,0 19 46,5 29 1 2
135 28,4 29 46,3 29 1 2
1161 11,0 31 33.0 32 1 1
126 10,3 25 37.8 40 1 1
136 11,5 33 34.3 35 1 1

| 117 4.2 33 19.6 24 1 1
127 4.2 33 20.8 36 1 1
137 3.8 37 18.3 30 1 1 4
118 g
128 9
138 9
119 9
129 9
139 9

1~-57
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i URS 652-35 AFRPL-TR-68-92
) LO,/RP~1 V CONFINEMENT-BY~THE-GROUND- SURFACE
o L/D:1.8, Medium Velocity
. TEST NO. 208 PROPELLANT WwT, 200 1p
] TRACE
STATION PRESSURE [NPULSE CHARACTERISTICS NEMARKS
\ 1Y bk
o NUMBER PSI % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
" 115 12,0 8.0 49.4 33 4(5) 2
125 21,5 19 44.2 27 4(7) 2
135 - _ - - 10,4,3 2 3
116 6.4 12 39.4 44 10,4 2
126 9.3 23 40,0 45 12,4,5 1
136 - 58,5 83 10,4 2
117 3,3 - 24,7 48 4,5 1
o 127 3.8 - 23,6 44 4,5 1
= 137 4.6 - 28,4 58 4,5 1
118 - - - - - - 9
5 128 2,3 55 16,6 63 4,5 1
' 138 2.5 63 17,8 69 6 1
F 119 9
. 129 9
. 139
& 2
TEST NO., 232 PROPELLANT wT, 290 _1p
= v
" I'RACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
O PSI % YIELD|PSI-MSEC { % YIELD| SHAPE |BASELINE
, 115 20.1 18 40,1 23 4 1
2 125 26.1 26 45,7 31 4(5) 1
S 135 18,9 16 44.5 27 4 1
116 5,7 10 25.5 21 4(5) 2,3
. 126 5.9 11 27.7 26 4(5) 2,3
- 136 5.8 11 33,3 33 4 2
’ 117 _ . - - - - 9
127 3.1 19 16.1 25 1 2
137 - - = - = - 9
118 1,5 22 9.5 27 4 2,3
128 1.6 24 10,2 31 1(4) 1
138 - - - — - > 3
119 - - - - 3 2
129 0,8 27 6.1 33 1 2
139 - - - - 3 2
; 1-58




URS 652-35 AFRPL-TR-68-92

LOZ/ RP-1 V CONFINEMENT-BY~THE-GROUND-SURFACE

L/D:1.8, Medium Velocity

FEST NO. 249 PROPELLANT w1, —200 (3

TRACE
PRESSURE IAPULSE
STATION TIARACTY, JITCS .
\”1.‘\”1”{13 CHARACTEKT S1TC HEMARKS
SR PsS1 SV ELDIPST-NSEC | 9 YIELD | SHAPE  |BASELINE
115 24.0 22 57.4 13 4 b
: 22 | 48.7 32 E R B
15 | 42.7 25 deo I I
T TS NN - A A D
29 36.9 38 NGO !
19 36,7 39 | s¢1) 1
25 22.9 42 B DR _
30 203 ] 35 1 a(5) 1 .
35 22.2 11 4 L
31 13.3 a4 1(5) i
30 11.2 3| a5 1
81 _12.6 42 3D ) S S
- 8.6 o
g U RN e i SR
s — 4 — £20) [ R L_,_~4,_‘h_>i‘__._‘._~.4
51 7.6 15 1(0) ]

CEST NU. 250 PROPELLANT w71, 200 _ 1p

[ u pnxssdun ' IMPULSE Helt

STATION - - e b HARACTERISTICS

B N LRISTLC REMARKS
A R il -t
PsI TOVIELDIDPST -MSEC | 9 YIEWD | SHAPE [BASELINE

RN 33,5 37§ i3.3 65 | 1H» 1 ]

RS 294 32 47.4 51 R S T

| a5 31,4 34 48,y 31 o N
Lo R.4 21 32,0 3] Moy oY
ESI 6.6 12 29.5 4 o7 g0 g vV 4
L 10.8 30 42.1 dH NGO NN A T ]

| i 4,6 40 2.7 g [ DRSS S IR

e 3.8 28 21,8 40 1 | R S ]
137 5.2 49 25.6 1) 1
s 2.3 53 13.4 45 1 ]

[ 1oe | 1,8 24 9.9 29 R S —

RS 1.9 35 13.9 18 b ]
11y 1.1 55 9.3 60 1 ]
129 1.2 G2 8.02 ) L S
139 1,0 51 8,0 48 L




URS 652-35 - AFREL~TR-68-92
LO,/RP-1 V CONFINEMENT-BY-THE-GROUND-SURFACE ,
L/D:1.8, Medium Velocity
TEST NO. _ 218 PROFELLANT, W, —1900 13
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 19.6 3.4 - - 3 2,3
125 15.4 2.4 49,2 6.6 1 3
135 23.6 4.5 36.4 3.9 11,3 1
116 8,3 3,9 - - 5,11 2,3
126 7.9 3.7 33.1 6.4 5 1
136 - - - - 3 1
117 2.4 2.3 14.0 4.1 1(5 2 3
127 2.4 2.1 15.7. 4.8 1(5) 2 3
137 3,1 3.7 17.3 5,6 1(5) 2 3
118 1,2 2,6 9.6 5.4 1(5) 2 3
128 1,1 2,3 8.1 4,2 1(5) 2
138 1.0 2.1 8,2 4.3 8 2
119 0.7 3.3 6.2 6.7 4(5) 1 3
129 0.6 2.9 5.9 5.4 10,5 2 3
139 0,6 2.2 5,0 5,3 5 1 3
TEST NO. 219 PROPELLANT wr. 1000 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERTSTICS
NUMBER REMARKS
. PSI % YIELD}PSI-MSEC | % YIELD| SHAPE |BASELINE
115 28,3 5,7 68,2 11 4 2,3
125 - - 49.1 6.6 8,4 2
135 33,9 7.5 52,1 7.3 4 2,3 3
116 8,2 3,8 52.2 14 5 2,3
126 9,1 4,5 48,0 12 4 1
136 12.7 1.6 48.2 12 5(4) 1
117 3.6 S.1 37,0 18 5(4) 2
127 4.1 6.3 31.1 14 5(4) 1 3 ]
137 5,1 9.4 32,9 15 4 1
118 1.8 5.9 21,3 18 4 1
128 2,2 9.9 19,4 15 4 3
138 2.1 9.1 17.1 13 1(4) 1
119 1,2 12 13,0 19 5,4,8 1
| 129 1,0 10 21,7 17 5,4,8 1
139 1.0 11 10,3 14 5(4) 1
1-60



URS 652-35 AFRPL-TR-68-92

L02/RP—1 V CONFINEMENT-BY-THE-GROUND~SURFACE

L/D:1.8,; Medium Velocity

TEST NO. 220 PROPELLANT wT, 1000 1p
PRESSU MPULSE THACE
STATION RESSURE IMP CHARACTERISTICS REMARKS
NUMBER !
PSI % YIELD|PSI-MSeC| % viewp| SHAPE |BASEL NE
115 182 65 543 484 6,4,7 2,3 ]
125 - - 244 102 4,7 2,3
135 - - - _ 6 2,3 B
|, 116 = - = - 6 2,3
© 196 - - - - 6 2,3 B
56 = - - - 5 ] 2 ]
117 ] 16.2 65 96.2 84 4,5 2,3 e
127 14,2 59 99,8 89 4,5 2,3 ] I
137 22.3 104 107 99 4 3 T o ‘
118 5.5 58 68,7 104 4,5 L e ]
128 5.7 62 65,9 98 aGy 2 B
138 5.3 54 60.2 86 4y | 0 1
119 3.3 114 46,5 127 50 2,3 ] s ]
129 2,6 70 40,3 104 5,¢) | 8 i
139 2.4 58 40.5 104 5(4) 2,3
e,
TEST NO. 267 PROPELLANT W%, 1000 1
Proaet ‘;
RESS MPULSE
STATION PRESSURE 1MPULST v i .
NUNBER PST | & YIELOIPSI-WSEC | & vinin | v 5 sy e i !
|15 50,4 13 188,7 63 _ | WD .
125 50.3 13 212.3 79 (o) g .
i35 | 264,8 114 215,.4 81 s | ‘
116 35,8 36 122 59 b, 1L, n - A 3
126 26.8 24 116 55 _ iy®ptb o
136 108 150 138 71 4,7 I .
— 1
| _ 117 13.2 47 87 71 LA Y
127 11,3 36 91 77 L N S-S
137 5.3 10 - - LIS S S
118 5.0 48 55,7 15 4 LT E
128 6.0 70 67.4 99 4(12) L S
138 4.7 43 46,2 56 4 t o
| 119 2.5 62 35.4 | 4 1 —
129 2.3 55 31.5 71 1(5) !
139 2.1 45 28,7 53 4(5) 1
1-61




URS 652-35

L/D:1.8, Medium Velocity

LOZ/RP—l V CONFINEMENT -BY -THE-GROUND-SURFACE

AFRPL-TR-68-92

TEST NO. 268 PROPELLANT wT, _1000 1n
CTATION PRESSURE IMPULSE HHACE
o CHARACTERISTICS REMARKS
PS1 % YIELD|pS1-MSEC | % YIELD| SHAPE |BASELINE
115 155 53 296 144 }10,12,3 3
125 112 36 200 70 110,12,3 i
1351 143 4§ 230 91 12,4 1
116 7.2 3% 140 73 12,4 1
126 48.7 52 125 61 12,9,4 3
IR 41.8 44 118 56 12,4 1
117 11.4 37 86,4 71 4,12,.8 1
127 12.0 41 79,9 61 4 1
137 - - - - 4,11 1
11y 6.0 68 49,4 62 12 1
1m 5.8 65 37.0 58 12,11 1
LO8 4.4 39 47,7 59 12,11,84 1
11y 2.6 70 37,2 93 3 1
129 2.6 68 27,6 59 11, 2
139 2.4 59 30,7 70 3 2
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URS 652-35 AFEDPL-TR-68-92
LO,,/RP=1 V CONFINEMENT-BY~THE-GROUND-SURFACE
L/D:1.8, Medium Velocity
TEST NO. __ 284 PROPELLANT WT.225000 13g
PRESSURE IMPULSE TIACE
STATION CHARACTER [STICS RMARKS
NUMBER PSI % YIELD|PSI-MSEC| <% YIELD| SHAPE [BASELINE
117 9.2 1.1 - - 7,2 1 5
127 11 1.5 62 1.6 T 1 15,2
137 12 1.7 62 1.6 1] 1 ]
118 3.7 1.1 34 1.4 _ 1 1 L
128 3.4 1.0 35 1.5 1 1
138 4.2 1,5 37 1.6 1 1
115 1.8 1,2 22 1.7 1 1
129 1.7 1.2 21 1.6 | 1 1
139 1.9 1.4 23 1.8 5 1
110 0.8 1.0 11 1.5 8 | 1 |
120 0.8 0.9 13 1.8 1 1
130 0.5 1.3 13 1.7 8 1 -
111 0.4 1.0 7.2 1.9 8 1
121 0.4 1.2 7.4 2.0 1 1
13] 0.4 1.5 7.1 1.9 3,5,7 1
TEST NO. 285 PROPELLANT WT, 25000 LB
IRACE
STATION PRESSURE IMPULSE CHARACTERISTICS e
NUMBER - ‘ : REMARKS
psI | % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
117 99 33 - - 7,2 2 -
127 - - 410 42 g2 1 71 B
137 73 23 391 38 74,3 3 T
118 19 19 249 37 1,2 p) i
128 19 19 209 27 1,2 3 N
138 25 27 230 32 5,2 1
119 10 37 146 32 4 P) 1
129 9 30 157 35 1 1
139 - - - - 9 3 i
110 1.1 35 96 36 4 i -
120 3.5 25 85 30 8 1 -
130 4.1 36 98 36 4,2 1 T
111 1.8 38 55 a8 7 T
121 1.6 29 59 42 7,5 1T 1a
131 1.8 36 55 38 5 ] 1 "—1




URS 652-356 AFRPL-TR-68~92

LO?/RP—l V CONFINEMENT-BY-THE-GROUND-SURFACE

L/D:1,8, Medium Velocity

TEST NO.__ 110 PROPELLANT WT. 200 1B
s PRESSURE IMPULSE TRACE
;é;\éégN CHARACTERISTICS REMARKS
’ pPSIT % YIELDIDPSI-MSEC | % YIELD| SHAPE [BASELINE
115 16.8 13 32.4 17 5 1
125 19.7 17 51.7 36 1 1
135 18,7 16 52.0 36 1 2
116 8.6 21 30.5 29 1 1
120 8.2 19 34.4 24 1 1
136 8.0 19 30.5 29 1 1
117 3,9 21 18,3 30 1 1
127 3.9 19 20,9 38 1 1
137 3 2 19 1.7 29 7 1 4
118 9
128 ] 9
138 9
119 9 4
129 9
139 i 9
TEST NO. 141 PROPELLANT WwT. 200 1B
o TRACE
STATION PRESSURE IMPULSE CHARACTERTISTICS ,
. NUMBER REMARKS
PSI 9 YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 7.5 3.6 17,0 5.5 4(5) 1
125 8.5 4.6 20,8 7.8 4 1
135 7.5 3.7 18.3 6.3 4 2
116 3.3 3.7 10,3 5.4 | 4(5) 2
126 3.5 4,2 - - 5 2
136 — - 11.4 5.2 10 (4) 2
117 1.5 3.9 5.8 5.5 4(5) 1
127 1.7 4.8 5.2 5.1 5 1
137 - - - - - - 9
[~ 118 )
128 [ g ]
138 9
118 9
129 i 9
139 g
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T
URS 652-35 AFRPL-TR~58-92 ;
LO,/RP-1 V CONF INEMENT- BY~THE-GROUND- SURFACE 2
L/D:1.8, High Velocity :
TEST NO.__ 205 PROPELLANT WT, _200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTTCS REMARKS
. NUMBER
L_l PSI % YIELD|PSI-MSEC) % YIELD] SHAPE |BASELINE ;
115 32,5 35 63.0 50 1 1 .
125 34.4 39 68,6 58 1(12) 2
135 31.8 34 55.3 41 1(12) 2
118 12,4 38 41.9 48 1(5) 2
126 11.9 35 39.4 43 1(5) 3 ;
136 12,0 36 44,1 53 1 3
117 4,7 40 25,7 50 1 1
127 4,8 41 24,9 49 4(5) 3 .
137 4.8 42 24,5 49 1 1
118 - - - - - - 9
128 2.1 43 14,1 48 4(5) 1 ‘
138 1.8 30 12.8 42 6(5) 1
119 9 _ 1
129 9
139 9
TEST NO. 206 PROPELLANT WT. 200 1B
\ . TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD{PSI-MSEC | % YIELD| SHAPE |BASELINE
115 - - - - 6,4,7 2
125 - - - - 6,4,7 2
135 - - — - 6,4,7 z
116 - = 55,6 102 6,4 2
126 - -~ 65,5 100 4(6) 2
136 17.8 66 71,0 115 4 2
117 5.5 - 39,6 98 4 1
| 127 5,5 - 40,0 100 4 2
137 6,3 68 37.7 91 1(4) 1
118 - - - - — - 9 . ’
128 2,9 85 24.4 108 6 1 :
138 2,3 84 22,0 94 6 1 9
119 9
129 9
139 g g
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URS 652~35

LOO/RP—I V CONF INEMENT~BY-THE-GROUND-SURFACE

1/D:1.8, High Velocity

AFRPL-TR-68-92

TEST NO.__ 207 PROPELLANT wr, _200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELD{PSI-MSEC| % YIELD| SHAPE |BASELINE
115 27,9 28 52,3 36 1 1
125 29,3 31 50,2 34 1(4) 2
135 29.1 30 52.4 37 12(4) 2
116 10.5 29 36.2 38 1(5) 1
126 10.0 _26 34,4 34 12{5) 1
135 10.3 26 39.3 43 1 1
117 3.7 28 20,4 35 8 1
127 3.9 30 20.8 37 4(5) 1
137 4.0 31 20,8 37 5 1
118 - - - - =~ = 9
128 1.7 29 12,2 39 5(4) 1
138 1.9 37 14,3 49 5(4) 1
119 9
129 9
139 9
TEST NO.__ ozg PROPELLANT W1, 200 13
N TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER »SI | % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 17.2 14 58,7 44 4,7 1 12
125 24.1 23 64,3 52 4 1
135 18,5 16 59,9 46 4,5 3
118 10,5 29 44,1 53 4(5) 3
126 12.2 36 51,1 67 4 3
136 10,1 27 39.6 44 4(5) 1
117 6.3 70 27,8 57 4 3
127 4.2 35 28,4 59 5(4) 3
137 3.9 30 28,6 60 4,5 1
118 2.6 72 17,3 66 5(4) 2
128 2,1 57 17,4 67 5(4) 1
138 2,1 45 - - 4(5) 2
119 1.4 92 12.8 95 9 1
129 1,5 73 10,7 73 4(5) 1
139 1.0 51 9.5 62 5(4) 1
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URS 652-35 AFRPL-TR-68-92

LOZ/RP—I V CONFINEMENT-BY-THE-GROUND~SURFACE

L/D:1.8, High Velocity, Reversed Propellant Orientation

TEST NU.__ 107 PROPELLANT WI., .200 1B
a TRACE

STATION PRESSURE IMPULSE CHARACTERISTICS
MBER REMARKS

NU PSI % YIELD|PSI-MSEC| % YIELD! SHAPE |BASELINE
115 18,0 15 42,2 25 1(5) 1
125 23.0 23 44,8 28 1 1
135 22,4 21 42.9 26 i 2
116 .2 23 31.2 30 1 | 1
126 9.5 24 33.3 33 i 1

[ 136 10,1 27 31,0 29 1 1
117 3.8 29 18,1 30 1 2
127 4,1 31 18,1 30 1 1
137 3,7 26 16,2 26 [ 1 4
118 5 9
128 B 9
138 9
119 9
129 . 9
139 1 9

TEST NO. 3142 PROPELLANT WT, 200 1B

§ TRACE

STATION PRESSURE IMPULSE CHALACTERISTICS REMARKS

NUMBER PSI % YIELD|PSI-MSEC| % VIELD | SHAPE JBASELINE
115 16,8 13 28,1 13 1(5) 1
125 12.8 9 29.4 14 1 1
135 15,3 12 28.4 13 1 1
116 6.5 13 13.3 15 1(4) 1
126 6.0 11 19.6 14 1(a2) 1
136 6,3 12 18,9 13 1¢5) 1
117 2,7 15 10,9 14 1 1
127 2.6 13 10.4 13 1 1
137 2.7 i4 9.8 iz 1 1 4
113 9
128 9
138 9
119 9
129 9
139 9




URS 652-35

LOz/RP—l V CONFINEMENT-BY~THE-GROUND-SURFACE

TEST NO. 190

L/D:1.8, High Velocity

PROPELLANT WT, 1000 1B

AFRPL~TR-6 8-92

PRESSURE IMPULSE TRACE
STATION CHARACTERISTICS REMARKS
NUMBER pst | % view |ps1i-msEc | % viELD | SHAPE |BASELINE
115 - - - - 2 1
125 | 154 53 422,8 305 3(7) 1
135 103 .4 32 - - 3(4) 1 3
116 60.6 73 153 84 6,11 2
126 48.4 52 124.2 60 10,1146 1
136 39.6 41 124.2 61 4 3
117 19.0 82 80,7 62 6,7,3 2
127 14,8 57 119,7 120 6,4 2
137 18.2 77 111 105 4 2
118 6.7 81 68.6 101 4 2
128 5.3 74 74.9 119 4 2
138 6,2 72 78.3 128 4 2,3
119 9
129 9
139 . 9
TEST NO. 269A PROPELLANT WT, 1000 1B
. TRACE
. STATION PRESSURE IMPULSE CHARACTERISTICS CEMARKS
NUMBER PSI % YIELD|PST1-MSEC| % YIELD]| SHAPE |BASELINE
115 71.4 20 136 36 3 1
125 82.8 25 160 48 12 1
135 55,7 15 186 €2 3,12 1
116 25,9 23 97,5 40 5,3 1
126 32.5 31 87.6 33 4,12 3
136 25,7 22 103 44 1(5) 1 i
117 11.1 36 63,3 41 12,5(4) 1 .
127 10.2 32 65,4 44 4 1
137 - — - _ 11(3) 1 ) f
118 4.7 45 40,3 44 1 1 -
128 4.5 40 38,1 41 1(3) 1
138 4.7 44 40.4 44 1(3) 1
119 2.1 44 25,1 49 5,3,11 1
129 2.1 45 23,9 46 11 1
139 2.0 41 22.4 42 il1,3 1




URS 652-35

LOZ/ RP-1 V CONFINEMENT-BY-THE~GROUND-SURFACE

L/D: 5, Low Velocity, Reversed Propellant Orientation

AFRPL-TR-58-92

TEST NO. 098 PROPELLANT WT. —299 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI 9, YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 14,2 10 28,6 13 1 1
125 13.5 10 32,4 16 1 5
135 17,1 14 29,3 14 1 )
116 6.7 13 19,3 14 1 1
126 6.1 11 21,6 16 1 1
136 6.5 13 20.0 14 1 1
117 2.8 i5 11,6 16 1 1
127 2.6 13 11,7 16 1 1
137 2.6 14 10,3 14 1 1 4
118 9
128 g
138 g
119 g
129 g
1398 g
TEST NO. 154 PROPELLANT WT, 200G LB
] TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER - REMARKS
PS1 % YIELD|PSI-MSEC{ % YIELD| SHAPE |BASELINE
115 13,0 9,0 31.2 15 1(5) 1
125 15,1 12 33,5 17 1(5) 1
135 15,9 12 - - 3 .12 2
116 9.0 13 22,9 18 1(4) 1
126 11.0 13 22,5 17 1(5) 1
136 10.3 12 24,7 20 1(4) 1
117 5,7 19 13,2 19 1 1
127 2,8 15 i2,9 18 4(5) 1 10
137 - - 14,2 21 4 1 4,3
118 g
128 9
138 g
119 i 9
129 9
139 9
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L URS 652-35 AFRPL~TR-68-92
L0,,/RP-1 V CONFINEMENT-BY- THE-GROUND- SURFACE
W/D:5, Low Velocity, Reversed Propellant Orientation
TEST NO. 099 PROPELLANT WwT. 200 __ 13
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS FEMARKS
NUMBER pST | % YIELD|PS1-MSEC | % VIELD | suAPE BASELINE
115 21.3 19 39,4 22 1(5) 1
. 125 19,5 17 40,5 24 1 2
.4 135 17.1 14 39,4 22 1(5) 2
' 116 8.4 20 26.8 23 1 1
- 126 8.4 19 29.2 26 1 2
- 136 8.7 21 29,7 27 1 2
£ 117 3.6 25 15,8 24 1 1
127 3.2 19 16,2 25 1 1
= 137 - - - - 10,3 2 10
N 118 9
‘ 128 9
138 9
119 9
; 129 g
g 139 ] 9
%
i
R
&
5
X,
? 1-70




L URS 652-35 AFRPL-TR-A8-92

é'- LOZ/RP—I V CONF INEMENT-BY~THE-GROUND-SURFACE

L/D:5, High Velocity, Reversed Propellant Orientatinn

. TEST NO.__ 109 PROPELLANT wT. 200 13
, TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS CEVARKS

: NUMBER PSI % YIELD|PSI-MSEC | % YIELD|! SHAPE {BASELINE

115 10.2 6.2 22,3 8.7 5 1

= 125 13,4 9,7 25.4 11 1 1

. 135 12.4 8.6 24,0 9.9 1 2
. 116 5,7 10 16,2 11 1 1

! 126 5.4 8,9 17,2 12 1 i

) 136 5.7 10 17,4 12 1 1
117 2.2 9.7 8.6 10 1 1
B 127 2.3 10 9.0 11 1 1

o 137 2.4 10 8,4 9.5 1 1 4

118 9
128 9

° 138 g
119 9
“ 129 9
pes 132 9
=
L

&

= 3

1.3

-

)
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URS 652-35

LOz/RP~1 V CONFINEMENT-BY-THE-GROUND-SURFACE

AFRPL—TR-68-92

/D:5.1, High Velority, Reversed Propellant Orientation

1EST NO, 108 PROPELLANT WT, _200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HEMARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 - - - - - - 3
125 20.2 18 49.4 33 1 2
135 20,2 18 43.3 16 1 2
116 11,8 35 32.5 32 1 1
126 10.7 30 35.0 35 1 1
136 9,5 25 34.2 34 1 1
117 4,0 30 17,2 _28 1 1
127 4.2 35 19.3 33 1 1
137 4,0 31 17,8 28 1 1 4
118 g
128 g9
133 9
119 g
129 9
139 B 9




¢
URS 652-35 AFRPL-TR-68-92 *
; GROUP 5
i
' L0,/ KP-1 CONFINEMENT-BY-THE-GROUND-SURFACE — HORIZONTAL
(All tests 200-1b Propellant Weight)
1ST PROP, |2ND PROP,
- PROPELLANT! VELOCITY | PROPELLANT TEST TE??;EQL FTORO NDTO
» TYPE RANGE* RIE N NO.
' AN ORIENTATIO NO %) 2ND PROP, 1GNITION
g_ 121 30 *% 184
. 122 28 388 139
& Normal 123 25 362 53
.2 Low . .
" 23 I t/sec 176 65 4684 374
- 177 30 111 203
x 155 55 314 202
. LO./RP-1 eversoe
‘ 2 Reversed 156 63 182 230
124 5 238 0 .
o Hieh 125 52 142 6 i
@ - ;:/qec Normal 127 .42 510 55 ,
\§§ ' ) 140 | 12 420 10 :
179 12 787 23

e

Velocity shown for top propellant only. Bottom propellant velocity ~12
ft/sec for all tests.

Kk
RP-1 on ground at start of film,




URS 652-35 AFRPL~TR-68-92

L02/RP-1 H CONFINEMENT-BY~THE~GROUND-SURFACE

L/D:1.8, Low Velocity

TEST NO, 121 PROPELLANT WT. 200 1
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HEMARKS
NUMBER PST | % YIELD|PSI-MSEC | % vIELD | sHAPE |mAsELing
115 - - 47.0 30 4(5) 1
125 18,9 16 37.2 21 1(4) 1
135 18,0 15 43,5 27 1(4) 1
116 7.4 16 29.2 27 4 1
126 7.5 16 28.6 26 1(4) 1
136 6.8 14 33.7 33 1(4) 1
117 4.1 32 17,2 28 1¢4) 1
127 - - 17.1 28 4 1
137 3.9 30 18.8 32 1(4) 1 4
118 9
128 9
138 9
119 9
129 9
139 9
Y
TEST NO.__ 122 PROPELLANT wt. 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
' NUMBER REMARKS
PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 - - 44.4 27 4(5) 1
125 16,9 14 40,9 24 1(5) 1
135 18,0 15 - - 3 2 3
116 - - - - 3 1 10
126 9,1 22 31.2 28 1(5) 1
136 9,0 22 28,9 26 1(5) 1
117 3.8 28 16.5 _ 27 1 1
127 4.0 30 17.9 30 1(5) 1
137 3.7 26 17.1 _ 28 1(10) i 4
118 9 -
128 9
138 9
119 g9
129 9
139 9




URS 652-35

LOZ/RP—l H CONFINEMENT-BY-THE-GROUND-SURFACE

L/D:1.8, Low Velocity

AFRPL-TR-68-92

* TEST NO.__ 123 PROPELLANT WT. 200 1B
- . . TRACE
* STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD |PSI-MSEC | % YIELD| SHAPE |BASELINE
. 115 - - 48.1 32 4 1
- 125 | 21.3 19 51.4 36 4(5) 1
. 135 27.3 27 - ~ 4 2 3
- 116 - - - - 4 1 10
: 126 7.9 18 35,9 37 4(10) 1 ]
- 136 9,6 25 35.8 317 4(5) 1
. 117 3.9 29 18,8 32 1
127 3.9 29 21.3 38 4(5) 1
137 4.0 30 20.5 36 4 1(10) 4
- 118 9
: 128 9
138 9
119 o
N 129 9
£ 139 9
%
P2
- g TEST NO. 176 PROPELLANT w7, 200 1B
TRACE
oy STATION PRESSUKE IMPULSE CHARACTERISTICS N
sy NUMBER REMARKS
PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
- 115 - S - - - 6(4) 2
; 125 - - - - 5(4) 2
135 - - - - 5(4) 2 3
116 13,1 41 57.9 83 6(4) 2
_ 126 - - - - 6(4) 2 3 N
. 136 12,7 39 59,2 8% 12(4) 2
= 117 - - 33.8 76 4(5) 1
- 127 5.5 54 - -~ 4(5) 1
‘ 137 5.6 56 32.9 73 4(5) 2
118 9
128 9
- 138 o
o 119 9
ol 129 9
139 9




URS 852-35

LOZ/RP-I B CONFINEMEN T-BY-THE~GROUND-SURFACE

L/D:1.8, Low Velocity

AFRPL~TR-68-92

TEST NO.__ 177 PROPELLANT wT, 290 1B
e TRACE
STATION PRESSURE IMPULSE CHARACTERLSTICS RENARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 25.4 24 49,1 33 4(5) 1 3
125 23,1 22 50.4 34 4(5) 2
135 - - - - 10, (4) 2 3
116 - - 31,7 30 10(4) 1
126 8.8 21 - - 4(12) 1
136 - - = - 4(5) 1 3
117 3.5 24 19.4 33 4(5) 1
127 3.5 24 20,5 36 4(5) 1
- 137 3.7 26 20,3 35 4(5) 1 4
118 ‘ 9
128 5
138 9
119 9
129 1 9
. 139 1N 9
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URS 652-35

L/D:1,8, Low Velocity,

LOz/RP-l H CONFINEMENT-BY-THE-GROUND-SURFFACE

Reversed Propellant Orientation

AFRPL~TR-~68-92

TEST NO. 155 PROPELLANT wT., —290 18
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HEVARKS
NUMBER PST % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 - - 63.2 51 4 1
125 37.5 43 60.4 47 4 2
135 31.5 34 - - 4 2
116 11.3 33 14.4 54 4 1
126 10,2 27 42,8 50 4 1
136 12,0 36 46.0 56 4 1
117 5,5 56 27.3 56 4(10) 1
127 6,0 65 25,5 50 4(5) 1
137 5,5 54 26,9 54 4(10) 1
118 9
128 9
138 9
119 9
129 9
139 9
TEST NO. 156 PROPELLANT WT, 200 __ 1B
] TRACE
STATION PRESSURE IMPULSE ' CHARACTERISTICS EMARKS
NUMBER PSI | % YIFLD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 28,7 29 69.5 58 4 1
125 42,2 51 76,4 70 4 2
135 30.0 32 64,3 52 4(7) 2
116 15,5 53 44,9 54 $ 1
126 11.3 32 48,7 60 4 1
136 31.1 a1 46,2 57 4 1
117 6.4 71 29,5 62 4(10) 1 .
127 5,2 50 30.0 63 4(10) 1
137 6.1 66 30,9 66 4(5) 1 4
118 e}
128 —_— 9
138 ' g
119 g
129 9
139 9




e , URS §52-35 AFRPL-TR-68-92

o LOZ/RP-l H CONFINEMENT-BY-THE-GROUND-SURFACE

:i‘ L/D:1.8, High Velocity
‘el
g TEST NO.__ 124 PROPELLANT WT. 200 _ LB
= TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD | SHAPE [BASELINE
115 6.8 3.2 17.4 5.8 1(4) 2
125 6.4 2.8 19,1 7.2 1 1
" 135 6.5 2.9 - - 1(8) 2 3
: 116 - - - - 1¢4) 2 10
- _ 126 - 3.0 3.0 12.9 7.5 1 2
- 136 - - 13.0 7.9 4(5) 2
117 1.3 2.7 6.1 5,9 101D 2
s 127 1.3 2.9 6,2 5,9 1(10) 1
137 1.3 2.9 7.4 8,0 1 2 4
3 118 : S
2 128 9
?": 138 9
‘ 119 9
. 129 9
R 139 9
#
\“ 5 TEST NO. 125 PROPELLANT WT, 200 1B
TRACE
b STATION PRESSURE IMPULSE CHARACTERISTICS
S. NUMBER REMARKS
2@ PSI % YIELDJ{PSI-MSEC | % YIELD| SHAPE {BASELINE
e 115 - - 65.7 53 1(4) 1
< k. 125 34.0 33 62.8 51 1(4) 2
135 37.0 42 65.9 54 1¢4) 2
116 - - - - 41,7 1 10
126 12.6 37 45.6 55 1(5) 1
136 13.8 44 50,5 66 4(5) 1
o 117 5.3 52 23,8 46 1 1
v 127 - - - - 5(11) 1 ]
137 5.3 52 28,2 59 4(10) 1 4
118 9
128 9
138 9
119 )
129 9
139 5
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i URS 652-35 AFRPL-TR-68-92
LO,/RP-1 H CONFINEMENT-BY-THE-GROUND~SURFACE
o X
L/D:1.8, High Velocity
)B"—
e TEST NO.. 127 PROPELLANT WT. 200 1B
Y TRACE
L PRESSURE IMPULSE
. ig};;grx CHARACTERISTICS REMARKS
" PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
&, 115 26,1 26 60.2 44 5 2
o 125 24,9 24 57,8 44 4(5) 1
- 135 - _ -~ - 1,12 1 3
| _116 - - - - 1 1 10
126 11.4 a3 42,5 49 1¢4) 1
136 12,2 37 40,1 45 4(5) 1
117 4,4 36 21.6 39 144) 1 .
127 4,5 ag 25,6 50 1 1
137 4,7 42 24,3 47 1(4) 1 4 _
118 9 v
128 9
138 9
119 9
129 g
139 g
TEST NO. 140 PROPELLANT wT. 200 ___ 1R
TRACE
: PRESSURE IMPULSE
. imgg»: CHARACTERISTICS REMARKS
- PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 14,6 11 30,2 14 4(5) 2
125 13.8 10 31,4 15 1 2
_ 135 12,7 8.8 - - 4{5) 2 ] 3
o 116 6.0 11 20,0 15 1{4) 2
oF 126 6.0 11 19,7 14 1(4) 2
& 136 6.0 11 21.5 16 1 1
117 2.4 11 10.8 14 1) 1
127 2,7 14 11,2 15 1(5) 1
137 2.6 13 10,7 14 1€4) 1 4 )
118 9
- 128 9
s 138 9
. 119 g
129 9
139 9
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{2 URS 652-35

L02/ RP-1 H CONFINEMENT-BY~THE-GROUND~SURFACE

L/D:1.8, High Velocity

i

AFRPL-TR-68-92

TEST NO. 179 PROPELLANT WT., _200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS B
NUMBER REMARKS 1
PSI % YIELDIPSI-MSEC | % YIELD| SHAPE |BASELINE
115 13,2 9.2 26,9 12 4(5) 1
125 12,7 5.0 27,7 i2 1{4) 1 3
135 - = - - 3 2,3 3
116 - - - - 10(11) 1
126 5.0 7.9 17.3 12 11(5) 1
136 5.3 8.9 17.9 12 11(5) 1
117 2.6 i3 1in,3 13 4(5) 1
127 2.4 11 10,3 13 4(5) 1
137 2.5 12 10,3 13 2(5) 1 2
118 9
128 9
138 9
119 9
129 9
139 9




URS 652-35

L02/RP—1 HIGH-VELOCITY~IMPACT TESTS

GROUP 6

AFRPL-TR-68-92

TARGET PROPELLANT IMPACT TEST TERMINAL
Ty WEIGHT VELOCITY Yo YIELD
(1b) ft/sec ' (%)
07 21

Flat 200 526 5
Wall 200 523 077 20

200 523 076 57
Deep
Hole 200 518 07° 77

RRLTE -
RIS i




URS 652-715 AFRPL~TR~68-92
L0,/ RP-1 HIGH-VELOCITY- IMPACT
L/D:1.8, Flat Wall
FEST NO 75 PROPELLANT WT, 200 __ 13
, TRACE
STATION PRESSURE IMPULSE CHARACTER ISTICS REMARKS
NUMBER P31 % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
145 9
165 9
175 9
146 11,9 28 39.4 47 12 1
166 6.4 11 29,1 29 12 1
176 9
147 3,9 26 16,9 27 12 1
167 3,0 16 13,9 20 12 1
177 2.4 10 9,1 10 12 1
148 1.6 25 9,1 22 12 1
168 1,3 15 7.8 18 12 1
178 1,2 12 5,3 9 12 1
149 0.8 29 6.1 28 8(12) 1
169 0,6 14 4,5 16 3 1
179 0,5 13 3,6 11 3 1
TEST NO. 77 PROPELLANT WwT, 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTER ISTICS
NUMBER REMARKS
PSI % YIELD|PSI-MSEC| % YIELD] SHAPE |BASELINE
145 9
165 9
175 9
146 |7,7/5.5 16 33.8 37 12,4 1 12
166 [4.1/3.9 6.0 21.0 17 12,4 1 12
176 )
147 12.9/2.5 16 16,4 26 12.4 1 12
167 l1.9/2.0 6.0 13,1 17 12,4 1 12
177 11.7/0.7 4.0 10,5 12 10,12 4 1 12
148 §1,2/1.1 13 9,0 22 4(12) 1 12
168 10,9/0,9 7,0 7.5 17 4 1 12
178 !1.0/0,5 8,0 6.4 13 12 .4 1 12
[ 149 lo0,6/0.8 27 5,8 26 4 1 12
169 .5/0.6 11 4,5 15 4 1 12
179 lo.5/0.3 8,0 4,0 13 8,4 1 12
1-82
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URS 652-35 AFRPL-TR-68~-92
Loz/RP—l HIGH-VELOCITY~IMPACT
L/D:1.8, Deep Hole
TEST NO. 76 PROPELLANT WT. 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD |PSI-MSEC| % YIELD| SFHAPE |BASELINE
145 9
165 )
175 9
146 37,2 119 78,4 131 12 1
166 8.2 17 39,5 46 12(4) 1
176 9
147 7.0 71 37.4 94 12 1
167 4.5 32 23.7 45 12 1
177 2.0 7.0l 17.8 29 4 1
148 2.6 66 20,8 82 12 1
168 2.0 36 13,7 43 12 1
178 c,.9 7.0} 11.1 30 4 1
149 1.3 85 _13.2 93 8 1
169 Q.9 34 &.9 46 3 1
179 0,6 11 6.3 _27 4 1
TEST NO. 78 PROPELLANT WT, 200 LB
) TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS N
NUMBER REMARKS
PSI % YIELD|PSI~MSEC| % YIELD| SHAPE [BASELINE
145 9
165 9
175 9
146 25,1 76 82,2 143 12 1
166 7.5 15 39,8 46 12(4) 1 R
176 9
147 7.5 79 42,5 117 12,3 1
167 4,1 28 24.9 47 12(4) 1
| 177 2,0 7,01 15,5 23 12.4 1
148 2.8 _16 21,2 87 3 1 !
168 1,8 32 16,0 54 4 1 -
178 1.2 13 11,8 32 12,4 1 B ]
149 1.6 120 14,5 106 8 1
169 14 52 9,2 49 3 1
179 0,7 19 7.5 34 4,8
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URS 652-35

GROUP 7
LOZ/LHZ CONF INEMENT-BY~THE-MISSILE TESTS

AFRPL~TR-68-92

PROPELLANT TEST TERMINAL IGNITION
L/D DO/Dt WEIGHT NO YIELD TIME
(1b) (%) {(msec)
050 86 180
1 200 051 22 80
093 34 147
053 4 1
090 29 35 sec
ool 13 0
o
200 118 20 82
199 8 816
200 17 417
Partial 167 24 8.74 sec
. 0.
1.8 45 Full¥ 172 35 770
210 7 20
212 27 1366
1000 213 3b 708
265 10 750
277 0.2 31
25000 279 0.2 33
281 0.1 -
052 7 83
1 200 057 1 12
092 26 3 min
5.1
054 6 17
055 1 1
0. 9
45 200 094 25 329
17 138 17 100

Tank contained ~133 1b propellant.




URS 652-35

L02/LH2 CONFINEMENT-BY-THE-MISSILE

L/D:1.8, D /D, :1
ot

AFRPI-TR-68-92

TEST NO. 050 PROPELLANT WwT. —200 1
~ TRACE

STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS

NUMBER PSI 9 YIELD|PSI-MSEC | % VIELD| SHAPE |BASELINE
115 32 105 10(5) 1
125 - 33 - ;100 2(4) 1
135 30 82 7 2
116 - i) - 1 2 2
126 16.2 ‘E 58 72 118 J10(2) 1
136 17.5 72 6{10)(7h 2

| 117 7.0 47,8 5(2) 2
127 _ 72 100 s 1 5
137 6.0 39.8 3,11 2
118 U
128 9
138 ) -
119 | g
129 9
139 9

TEST NO. 051 PROPELLANT WT. ._200 LB

X \ TRACE
STATION PRESSURE IMPULSE CHARACTERTSTICS _
NUMBER REMARKS
PSI ¢ YIELD|PSI-MSEC| % YIELD| SHAPE [BASELINE

115 11.3 40,6 105) 1
125 14,4 8,4 41,0 24 5(2)
135 12.0 39.3 11(5) 1
116 7.8 31.3 1(5) 1
126 6.4 15 25,1 & 21 10 1
136 7.1 25.5 5 1
117 - - - - 9
127 - - - - 11,5 1 2
137 3.1 18 16.6 25 (2} 7

| 118 9
128 9
138 g
119 9
129 "9
139 9




URS 652-35

L02/LH2 CONFINEMENT-BY-THE-MISSILE

L/D:1,8, D /D _:1
o t

AFRPL-TR-68-92

TEST NO.__093 PROPELLANT WT. 200 1p
< TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 22,0 20 66.5 54 1(12) 1
125 21,9 20 53.4 37 1 2
135 - - - - 4,37 -
116 9.5 24 42.4 49 112) 1 ]
126 10,2 27 38,5 42 1 2
136 7.4 16 42.4 48 5 2
117 3.6 25 22.4 41 5 2
127 - - - - 5,8,10,3 2
157 3.4 22 24.3 48 1 2
118
128
138 _
19 ] ]
.29
139




P

g 652-35 AFRPL-TR-68-92
LOZ/LHZ CONFINEMENT-BY-THE-MISSILE
L/D:1.8, D /D, :0.45
o’ Tt
TEST NO. 053 PROPELLANT WI., 200 1
i TRACE
STATION PRESSURE {MPULSE CHARACTERISTICS REMARKS
NUMBER PS1 % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 2.8 13.0 11(3) 2
125 4.8 1,2 3.8 4(10) 1
135 4,6__J 15,5 9(3) 2
116 1 2.4 10.7 . 3(2) 1
126 2,6 1.9 - 5.6 3{9) 1) 2
136 2,3 10.9 4(2) 1
117 1.2 6.2 11(3) 1
127 - 2.1 - 6,1 11 2 2
137 1.1 6.1 4(3) 1
118 9
128 9
138 9
119 9
129 ]
139 9
TEST NO. 090 PROPELLANT wT. 200 1B
- TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER : - REMARKS
PSI ¢ YIBLD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 20.2 17 54,0 38 5 1
125 18.6 16 45.5 29 1 2
135 - - - - - - 9
116 7.7 17 24,8 21 3 2
126 7.9 18 24,3 20 1 2
136 7.7 17 26,2 22 1 2
117 - - _ -
127 2.8 15 20.0 34 1 2
137 3.7 26 22.5 41 1 1
118 9
128 9
138 9
119 Y
129 9
139 9
1-87
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URS 652-35 AFRPL-TR-68-92
LO,/LH, CONFINEMENT-BY-THE-MISSILE
/D:1.8, Do/Dt:0.45
TEST NO.__ 91 PROPELLANT WT, —2V0 1R
PRESSURE IMPULSE TRACE
izﬁ;égN CHARACTERISTICS REMARKS
PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 10,1 6,1 37.8 21 5 1
125 9.4 5.4 28,9 14 } 3 o
135 9,7 5,7 34.6 18 3 2
116 4.7 8.9 23.5 i9 4 1
126 4.5 7.9 23,2 18 5 2
136 4.3 6.0 25,2 22 5 1
117 1.6 4.6 12.7 18 8(5) 1
127 2.1 3.0 13.8 20 4 1
137 - - - - - - 9
118 9
128 5
138 9
119 9
129 9
139 9
TEST NO. 118 PROPELLANT wT, _200 1B
- TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS CEMARKS
NUMBER R
pPSI % YIELD}PST-MSEC § % YIEID] SHAPE |BASELINE
115 10.6 6.7 47,9 31 1(5) 1 8 ]
125 10.6 6.8 41,2 24 4 1 8
135 11,2 7,2 46.6 30 1 3 8,6
116 5.5 9,5 31.2 29 1 1 8
126 5.1 8.2 34.0 34 4 1 8
136 5,4 9.3 35.7 37 1 1 8
117 2.2 9,2 18.2 30 1(4) 1 8
127 2,2 8.9 18.8 32 1(10) 1 8
137 2.1 8,9 17.9 29 1 1 8
118 9
128 9
138 9
119 9
129 9
139 9




URS 652-35

LOZ/LH2

CONF INEMENT-BY~-THE-MISSILE

L/D:1.8, D /D _:0.45
ot

AFRPL-TR-68-92

TEST NO.__199 PROPELLANT WwT. -200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PS1 % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 8.0 4,2 26.6 12 1 2
125 7.4 3./ 21.3 8.0 11,8 2
135 7.2 3.4 28.9 13 1 2
116 3.5 4.1 10,5 5,5 4(5) 2
126 3.3 3.6 16.4 11 11,8 2
136 3.5 4,1 19.6 14 5 2
117 0.9 1.3 - - 3.4,5 2
127 1.6 4,4 8.2 9.3 5 2
137 1.3 4,0 7.8 8.6 1¢11) 2
118 - - - - - - 9
128 0.8 5.5 5,6 12 4(5) 1
138 0.7 3.2 5,3 12 5 1
119 9
129 9
139 %]
TEST NO.___200 PROPELLANT WwT, _200__ 1B
: TRACE
STATION FRESSURE IMPULSE CHARACTERISTICS -
NUMBER : REMARKS
PS1 % YIELD|{PSI-MSEC| % YIELD| SHAPE |BASELINE
115 10.3 6.2 33.7 18 10,4,5 2
125 8.8 4.9 31.9 16 1(5) 2,3
135 9.9 5.7 41.5 24 1(12) 1
116 3.8 4.9 19.6 14 1 2,3
126 4.4 7.4 22.2 17 11,4,5 2,3
136 5.1 8.2 20.9 16 1 1
117 - - - - 10 2 2
127 1.7 4.7 11.6 15 5,4 2
137 1.4 3.2 9,7 12 5,(4) T
118 - - - - - - 9
128 0.7/0.8 - 10.7 32 10,4 3
| 138 0.9 5.8 8.5 22 5 1
119 9
129 9
139 9




LOQ/LH2 CONF INEMENT--BY-THE~-MISSTILE

*
PROPELLANT wT, 200

Partial Full

AFRPL-TR-68-92

TEST NO. _ 167 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS S
NUMBER PSI | % YIELD|PSI-MSEC| % YIELD| SHAPE [BASELINE
115 - - - - 10,4 2
125 15.6 12 51.9 36 4(5) 2
135 15.5 12 p - 3 2 3
116 - - - - 3 2
126 - - - - 3 2
136 7.8 18 34,5 35 4 5
117 3.3 21 17,6 29 4(5) 2
127 3.5 24 19.5 33 4(5) 2
137 3,3 21 18.6 31 4 2 4
118 9
128 )
138 9
119 9
129 9
139 9
K
TEST NO. 172 PROPELLANT wT, 200" 15
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 22.4 20 53,7 38 4 1
125 23.6 22 - - 4 2
135 - — - - 3 2 3
116 10.2 28 39,8 45 4 2
126 - - - - 4(7) 2
136 - - - - 1(7) 2
117 3.9 30 22,7 42 4(5) 2
127 - - 21,6 39 5 2
137 3.9 30 22.3 41 5 2 4
118 9
128 9
138 g
119 9
129 9
139 9

Calculations based on this value,

Actual propellant weight 133 1b,

1-90
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URS 652-~35

LOZ/LH2 CONFINEMENT-BY~-THE-MISSILE

L/D:1.8, D /D :0.45
o t

AFRPL~TR-$8-92

TEST NG. 210 " PROPELLANT WT. ..1000 13
) TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMAPKS
NUMBER PSI % YIELD{PSI-MSEC | % YIELD{ SHAPE |BASELINE
115 13.6 1.9 66.2 11 4 2
125 7.4 0,7 59,4 9.1 1(8) 2
135 9.5 1.1 72.8 13 3(4) 1
116 5.3 1.7 44,7 11 4 2
126 3.9 1,02 52,1 14 4 2
136 4.3 1.2 46.7 i1 4 2
117 2,1 1,6 24,6 9,4 4 2,3
127 1.8 1,1 30,6 13 4 2.3
137 2,1 1,6 34,5 16 4 2
118 1,1 2.1 15,9 11 4 2,3
128 1.0 2.0 15,5 11 4 2,3
138 0.9 1.9 15.6 11 4 2,3
119 )
129 9
139 9
TEST NO.___ 212 PROPELLANT WT, 1000 1B
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REVARKS
PSI % YIELD|PSI-MSEC| 9% YIELD| SHAPE |BASELINE
115 15,6 2.6 - - 3 2,3
125 12,1 1,7 109,0 25 4(8) 3
135 14,2 2.1 109,0 25 4 3
116 5.6 1.9 88,9 34 4 2,3
126 4,8 1.5 67,8 21 4 3
136 5,3 1,7 72,7 24 4 3
117 2.9 3.4 50.2 29 4 2,3
127 2,4 2.3 42,2 22 4 3
137 3.0 3.6 36.8 18 4 3
118 — — - - 4,5,3 2,3
128 3.6 26 36.1 39 S 2,3
138 2.0 19 33.2 34 5 2,3
119 9
129 9
139 9

1-91
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URS 652-35 AFRPL-TR-68-92
LO,/LH, CONFINEMENT-BY-THE-MISSILE
/D:1.8, D /D, :0.45
o t
TEST NO. 213 PROPELLANT Wr. 1Q00 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERTSTICS REMARKS
NUMBER PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 54,0 14 127,0 33 4(7) 2,3
125 64,9 18 104.0 24 1(5,4) 2
135 82,8 24 90,1 18 1(12) 3
116 19.7 16 78,7 28 4,5,12 2.3
126 23.4 15 80.6 29 12,5 9.3
138 25,0 21 68.5 22 1(5) 2.3
117 7.5 19 59.7 38 4(5) 2.3
127 7.4 18 59.8 38 4(5) 2,3
137 9,3 27 53.2 31 4 2,3
118 3.1 20 31,7 32 5 2,3
128 3.6 27 34,8 37 5(11) 2,3
138 3,0 18 40.3 46 5 2,3
119 - - - - 3 2.3
129 1,7 28 23.5 47 4,5 2,3
139 1.5 21 22,2 43 4 2,3
TEST NO. 265 PROPELLANT wT, _1000 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PS1 % YIELD|PSI-MSEC| % YIELD{ SHAPE |BASELINE
115 11,5 1.5 40.3 4,6 4(5) 2
125 12,0 1.6 38.5 4.3 8(12) 1
135 17,8 3,0 97,4 21 12 1
116 6.9 2.8 53,0 14 4(5) 2
126 5,6 1,9 36.8 7.7 4 1
136 5,4 1.9 84,8 32 12{5) 1
117 2.9 4.4 36.9 18 12,4 2
127 2.2 1.8 33,9 15 12,4 1
137 0.7 - - - 12.8 1 o
118 1.4 3.9 i8.7 15 4 2
128 1,6 4.7 21.8 i8 4 1 1
138 1.3 3,2 20,7 17 8(4) 1
119 0.7 3.6 10,9 15 4 1
129 0.7 3.9 11.1 16 4 1
139 0.7 4,1 11,2 16 4 1

1-92




URS 652-35 AFRPL-TR-68-92
L02/LH2 CONFINEMENT-BY-THE -MISSILE
L/D:1.8, D /D, :0.45
o t
TEST NO. 277 PROPELLANT WT.25Q00 1B
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI © YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
117 2.9 0.1 16 0.2 1 1 2,15
127 3.7 0.2 20 0.3 7 1 2,15
137 2.2 0.1 27 0.4 1 1 2,15
118 1.1 0,1 10 0.2 1 1 2,15
128 1.0 0.1 9 0,2 1 1 2,15
138 0.7 0.03 7.8 0.2 11 1 2,15
119 0,6 0,1 5,9 0,3 1 1 2,15
129 0,6 0,1 5,4 0,2 1 1 2,15
139 0.4 0,03 5.5 0.2 1 1 2,15
110 0.3 0.1 4.0 0.3 8,4 1 2,15
120 0,04 0,2 2.1 0.1 1 1 2,15
130 0,03 0,1 3.1 0.2 3 1 2,15
_111 0.1 Q.1 1.7 0,2 9 1 2,15
121 0,2 0,3 1,7 0.2 1 1 2,15
131 0.1 0.1 1.9 0.2 11 1 2,15
TEST No.__ 279 PROPELLANT wT, 25000 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS ,
NUMBER REMARKS
PSI % YIELD|PST-MSEC| % VIELD| SHAPE |BASELINE
117
127
137
118 !
128 ;
138 ,
119 1 2 2,15 ]
129 1 2 2,15 !
138 1 2 2,15 i
110 0,2 0,06 2.8 0.2 5 2 2,15
120 0,2 0,04 2.8 0.2 8 2 2,15 —4
130 0.2 0.05 2,7 0,2 1 2 2,15 !
111 0,1 0,1 2.6 0.4 9 2 2,15 )
121 0,1 0,04 1,6 0.2 1 2 2,15 :
131 0,1 0,08 1.3 0.1 9 2 2,15
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URS 652-38

TEST NO.

AFRPL~-TR-68-92

L02/ LH2 CONF INEMENT-BY- THE~-MISSILE

L/D:1.8, D /D _:0.45
o t

281 PROPELLANT WT, 25000 LB

STATION
NUMBER

TRACE

PRESSURE IMPULSE CHARACTERISTICS

RIEMARKS

PSI % YIEID|PSI-MSEC| % YIELD SHAPE |PASELINE
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URS 652-35

as

L02/LH2 CONFINEMENT--BY~-THE-MISSILE

L/D:5, D /D :1
o t

AFRPL-TR-68-52

TEST NO. 052 PROPELLANT WT. 200 LB
, TRACE
- STATION *PRESSURE IMPULSE CHARACTERISTICS CEMARKS
:,l. MUMBER PSI % YIELD|PSi-MSEC | % YIELD| SHAPE |BASELINE
: 115 6.0 15.4 9 2
‘ﬁf 125 7.6 3.1 18.6 5.2 2(12) 1
< 135 7.0 17.4 11(3) 2
116 4.3 12.4 1(2) 2
126 4.0 5.8 11,7 6.3 1(2) 1
136 4.4 11,1 10(5) 2
117 1.8 7.8 1 2
g 127 - 5.2 - 7.8 5 2 2
ot 137 1.7 6,8 5(1) 1
ol 118 9
* 128 9
Sy 138 9
¢ 119 9
. 129 9
Lo 139 9
&
' { TEST NO. 057 PROPELLANT WT., 200 1B
, . TRACE
. STATION PRESSURE [MPULSE CHARACTERISTICS REMARKS
el NUMBER PSI % YIELD|PSI-MSEC | % YIELD]| SHAPE |BASELINE
- 115 2,1 6.6 A1 1
T 125 2.5 0.4 5.2 1,0 11 1
: } 135 2.8 5.1 9 (1) 1
116 1.8 4.4 1(2) 1
5 126 1.4 0.8 4.2 ths 3(1) 2
= 136 1.8 4.5 1 1
Lo 117 0.8 2.5 1 1
] 127 - 1.1 - 1.6 5 2 2
C 137 ) 2.4 1 1
: 118 9
128 9
138 9
119 9
, 129 9
154 139 9

)
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URS 652-35 AFRPL~TR-68-92
LC,/LH, CONFINEMENT-BY-THE-MISSILE
L/D:5, D /D :1
o t
TEST NO. 092 PROPELLANT wT, 200 1y
) , TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUNER PSI | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE

115 je6.0/12" j2.5/8.0 121 /52 18,0/35 15/12,3 i 16
125 {7.1/12 |3.4/7.7 118 /44 _|6.3/26 }11/3 2 16
135 17.5/12_ 13.8/7.8 } 20 /44 |7.1/26 |11/3 2 16
116 12.0/6,.6 13.1/14 |13 /32 |7.1/30 |7/7,10,8] 2 16
126 13.4/8.0 13,9/18 [i1./34 16.1/34 |11/3 2 16
136 {3.0/8.3 (3.1/20 1§13 /38 |7.9/42 |11/10,3 2 16

|7 na/e.012.7/56 15.7/19 15,5733 17,8/11 2 16
127 |1.5/2.9 [3.6/16 16.0/21 15.8/36 | 7/11 2 16 ]
137 _11.4/3.5 12.3/23 |6.,3/23 [6.3/42 |11/11 1 16
118 9
128 5
138 5
119 9
129 9
139 )

*

This test produced a double shock in which the trace produced by the primary
shock had essentizlly returned to zero before the arrival of the second

shock,

g P e
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URS 652-35 AFRPL~TR-68-92

L02/LH2 CONFINEMENT-BY-THE-MISSILE

ok AT

/b:5, b /D _:0,45
o t

TS AN

! TEST NO.__ 054 PROPELLANT WT. —-200 LB :
, . TRACE 3
STATION PRESSURE TMPULSE CHARACTERISTICS | o pes
NUMBER PSI ¢ YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 - - 9 1
. 125 4.3 1.3 20,2 6.7 11(2) 1
3 135 - - 10(7) (49 2
: 116 2.9 13.3 5(10) 1 d
5 126 2,9 2.8 13,9 8,0 2 1 1
/ 136 2.9 14.4 5{(2) 1 . §
117 1.5 8,4 2 1 }
127 - 3.6 - 8.9 5 1 ) !
137 1,4 7.6 2 1 o
118 =}
128 a
: 138 9 ,
i 119 9
129 9 {
13 9
i TEST NO. 055 PROPELLANT wT, 200 1B
) . TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 2.2 5,2 11 1
125 2.6 0.5 5.3 0.9 10(2) 1
} 135 3.1 6.0 9 1
4 116 2.0 1,5 1(2) 1
126 1.7 1.0 1.3 1.4 1 1
. 136 1.8 3.8 1 1
) 117 1.0 2.7 1 1
| 127 - 1.3 1.5 5 1 ) i'
137 0.9 2.1 1 1
118 9
, 128 )
z 138 9
i 119 9
: 129 9
3 139 9
4
1-97 1
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URS 652-35 AFRPL-TR-68-92

LOZ/LH2 CONF INEMENT-BY-THE-MISSILE

/D:5, D /D_:0,45
o t

TEST NO. 094 PROPELLANT WT., —20Q LB
. . . TRACE
STATION PRESSURE IMPULSE CHARACTERISTILCS REMARKS
NUMBER PSI % YIELD [PSI-MSEC | % YIELD]| SHAPE |BASELINE
115 21,6 19 51.0 35 5(12) 1
125 23,2 22 48.7 32 1 2
135 29,5 31 51.4 35 1 2
116 7.6 17 31.3 30 1 1
126 - - - - 4 1 5
136 9.3 24 34.3 95 1 2
117 3.0 18 i7.3 25 1 1
127 2.9 16 18.5 31 1 1
127 3,2 21 19.5 33 1 1
1318 9
128 g
138 9
119 9
129 9
139 9
TEST NO. 138 PROPELLANT ¥WT. _200 13
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELDIPSI-MSEC| % YIELD| SHAPE |BASELINE
115 14.7 11 41,8 25 4(5) 2
125 14,3 11 43.1 26 4 2
135 - - - - 4 2 3
116 - - 26.7 23 4 2
126 6,2 12 26,7 22 4 2
136 6.8 14 28,7 26 4 2
117 - - 15.2 23 10(5) 2
127 2.3 10 15.6 24 5 1
137 2.4 11 14,2 21 4 1 4
118 9
128 9
138 9
119 9
129 9
139 9
1-98




URS 652-35

GROUP B

AFRPL-TR~68-92

LOZ/LH2 CONF INEMENT-BY-THE-GROUND-SURFACE VERTICAL TESTS

LD P“;)vg}zé;f;m VELOCITY | PROPELLANT | TEST ‘f?;”éigp‘l‘ IGI;;EON
(1b) RANGE ORIENTATION NO. %) (msec)
105 7 0
152 14 480
153 14x 121
Low Normal 184 17 810
23 ft/sec 201 26 1524
225 34 933
197 19 500
200 203 31 800
2n4 42 317
229 53 1374
. 230 21 24
Medium Normal 931 94 525
251 64 775
44 fi/sec 252 38 325
254 32 533
1.8 211 12 0]
1000 Medium Normal iéz Zg 1388
44 Tt/sec 264 22 2l
266 14 4]
288C 13 365
25000 Medium Normal 289 4 166
44 f1/sec 280 4 105
114 54 74
150 35 40
200 High Normal 151 46 167
195 104 292
78 ft/sec 26 51 283
High 215 20 20
1000 e e Normal 216 9 0
104 6 258
Normal 164 q 125
Low 165 8 325
23 ft/sec Reversed 103A 39 208
116 10 18
5 200 Normal 160 32 67
High 161 5 0
113 52 77
78 ft/sec Reversed 115 15 93

No impulse because of bad timing.
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URS 652-35 AFRPL~TR-68-92 .
b
:
LO,/LH, V CONFINEMENT-BY-THE-GROUND-SURFACE
1/D:1.8, Low Velocity
TEST NO.__ 105 PROPELLANT WT. .200 1B
TRACE :
STATION PRESSURE IMPULSE CHAR/.CTERISTICS HENARKS R
NUMBER PSI % YIELD|PSI-MSEC | % YIELL | SHAPE |BASELINE
115 9.3 5.3 19,7 7.0 1 1
125 9.6 5.8 17.8 6.0 1 1 ]
135 10.0 6.2 18,6 6,5 1 1(3)
116 4.5 6,6 13,2 8,0 1 1
126 - - - — - - 9
136 3.8 4,7 15,2 9,7 1 1 ]
117 - - - - 11 3 6
127 1,7 4,7 1.5 8.1 1 1
137 1,8 5.5 7,4 _ 8,0 1 1(8)
118 9
128 9
138 9 ]
119 9
129 ] 9
139 i 9
TEST NO. 159 PROPELIANT wr, —290_ 1B i
|
i TRACE ;
. STATION PRESSURE _IMruLSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD|PSI-MSEC | % ¥{ELD| SHAPE |BASELINE
115 13,8 9.9 31,6 16 1(5) 1
125 15.4 12 30,3 15 1(5) 1
135 11.5 7.7 33.0 17 1(4) 1
116 5.9 11 20. 8 ic 1 1 ?
126 6.6 12 18.9 13 1 1
136 5,01 8.0 20,9 16 1 1
117 2.6 13 __ 12,9 18 1{10) 1
127 2.7 15 10.6 14 1(5) 1
137 2.3 9,9 11.3 15 1(4) 1 4 1
118 9 y
128 — 9 .
138 9 :
119 — 2
129 - 9
139 - )
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URS 652-35 AFRPL-TR-68-92
LO,/LH,, V CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, lLow Velocity
TEST NO. 153 PROPELLANT WT, 200 _ 1B
) TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS EMARKS
NUMBER
PSI % YIELD|PS1-MSEC| % YIELD| SHAPE |BASELINE
115 15.3 12 - - 4(5) 1 8
125 17.9 15 - = 1(5) 1 8
135 13.3 9.4 - - 74 2 8 _
116 7.2 15 - - 1(5) 1 8
126 7,4 16 - - 1(5) 2 8
136 5.1 8.2 - - 1 1 8
117 2,4 11 - - 1 1 5
127 2.7 14 - - 1(5) 2 8
137 2,4 11 - - 1 1 4,8
118 9
128 9
138 9
119 9
129 9
139 9
TEST NO. _ 184 PROPELLANT WT. .-200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD|{PSI-MSEC | % YIELD} SUAPE |BASELINE
115 - - 32.2 16 4(5) 1
125 14.9 1z 35.3 19 1¢4) 1
135 - - - - 11 2 3
116 = - - - 11 (10) 1
126 6,5 12 21,7 16 4(5) 1
136 7.7 17 25,4 21 11(10) 1
117 2,6 13 12.1 17 11¢4) 1
127 3.0 18 12.7 18 11{10,5) 1
137 3.0 17 12.6 18 4(5) 1
118 9
128 9
138 9
119 9
129 9
139 g

1-101




g

URS 652-35 AFRPL-TR-68-92
LO,/LH, V CONFINEMENT-BY-THE~GROUND-SURFACE )
L/D:1.8, Low Velocity
TEST NO.__ 201 PROPELLANT WT, _200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI 9% YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 26,3 26 56,9 12 10 2
125 33.5 37 50.7 35 12,7 3 6
135 - - 54,2 38 4 2 12
116 8.8 21 31.7 30 4,5 2,3
126 12,5 37 25.5 21 12 3 3
136 9,9 25 35,7 37 1 3 14
117 3.5 24 20.1 35 1 1
127 3.3 21 16.8 27 1 1
137 3.3 21 16.3 26 1 1 14
118 - - - - ~ - 9
128 1.3 15 11.1 33 4(5) 1
138 1.5 20 11.2 34 4(5) 1 14
119 9
129 9
139 9
TEST NO. 225 PROPELLANT wT, 200 g
N TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELD|PSI-MSEC ! % YIELD | SHAPE JBASELINE
115 17.7 14 38.7 22 4(5) 2,3 12
125 13.4 10 37.3 21 4(35) 1
135 11,0 7,0 41,1 24 5(4) 1
116 5.4 9.4 23,8 19 415) 2,3
126 6.5 14 27.2 23 1(4) 2
136 7.4 16 29,3 27 1(4) 2
117 3.0t 18 i7.8 29 1(4) 2
}_7__127 2.8 15 16,7 27 1(4) 1
137 3.4 27 17.3 28 1(4) 1
118 1,5 21 11,1 33 1(5) 1
128 1.5 21 . 9.6 27 1(4) 1
138 1.5 19 10,1 30 s 1
119 0.9 33 7.6 45 8 1
129 0.9 31 6.3 35 10 1
139 0.9 30 5,9 32 1(4) 1
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URS 652-35 AFRPL~-TR-68-92
LOZ/LH2 V CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, Low Velocity
TEST NO. 197 PROPELLANT WT, 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD|PSI-MSEC| % YIELD{| SHAPE |BASELINE
115 - - 34.3 18 4 2
125 - - 35.7 19 4 2
135 16.6 13 27.2 12 1 1
116 - - 21,4 16 4(5) 2
126 7.9 18 22,2 17 12(4) 1
136 6.1 12 26.3 23 5 1
117 - - 14,7 22 4 1
127 2.7 15 13,2 19 5 1
137 2.7 14 12.9 18 5 1
118 - - - - 5(4) 2,3 10
128 1.4 18 8,6 23 4(5) 2,3
138 1.3 16 7.7 19 4(5) 2
119 9
129 9
139 9
TEST NO. 203 PROPELLANT wT, _200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PSI % YIELD}PSI-MSEC | % YIELD| SHAPE |BASELINE
115 - - - - 4 i
125 - - - - 4 2
135 29.8 - 40,0 23 4 2
116 8.8 21 29.1 26 1 1
126 - - 29.9 28 4 1
136 - 31,3 30 4 1
117 3,0 18 18.4 30 1(5) 1
127 4.2 32 17.5 29 5(4) 1
137 3.4 23 17.7 29 4 1
118 - - _ _ _ - o
128 1,9 36 12.8 42 5(4) 1
138 1,3 15 10,0 29 5(4) 1
119 9
129 g
139 9
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URS 652-35 AFRPL-TR-68-92

LOQ/LHZ V CONFINEMENT-BY-- THE-GROUND-SURFACE

L/D:1.8, Low Velocity

TEST NO.__ 204 " PROPELLANT wT, _200_ 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS HENARKS
NUMBER PSI % YIELD|PST-MSEC | % YIELD|] SHAPE |BASELINE
115 29,7 31 79,7 73 1(4) 1
125 29,7 31 56,7 42 5 2
135 21,4 19 55,7 41 4 1
116 10,9 30 43.5 51 4 1
126 12.1 35 421 47 1(4) 3
136 11,6 33 45,5 55 1 1
117 4,7 42 28,5 59 1 1
127 4,9 41 26,3 52 5(4) 1
137 4.6 4. 25.5 50 1(5) 1
118 - - - - - - 9
128 2.0 40 14.0 a8 5 1
138 1.9 33 13.4 45 6 1
119 9
129 9
139 9
TEST NO. 229 PROPELLANT WT, 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
' NUMBER REMARKS
PSI % YIELD|PSTI-MSEC | % YIFLD] SHAPE |BASELINE
115 19.6 17 64,4 52 5 2,3
125 77.2 112 63,3 51 7,4 2,3
135 - - — = - - 9
116 9.0 23 27.5 25 4(5) 2.3
126 6.4 12 36,7 38 4 2,3
136 7.1 15 31,2 29 4 2
117 3.5 24 20.3 35 5(4) 2
127 3.5 23 21.4 33 4(5) 2
137 4,2 35 21,0 38 4(5) 1
118 1,7 32 10,7 32 4 2
128 0,7 - 14,5 50 4 2
138 1.9 33 12.8 42 4 2
119 1.1 57 9.9 65 9,5,4 1
129 1.1 54 7.9 48 10(5) 3
139 1.0 48 7.8 47 1(4) 3

1-104




URS 652~35 AFRPL-TR-68-92

LOZ/LH2 V CONFINEMENT-BY-THE-GROUND-SURFACE

L/D:1.8, Medium Velocity

u@guiiﬁgaﬁw

. TEST NO. _ 230 PROPELLANT wT, 200 1B
. E i TRACE
i"} - STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
e NUMBER PS1 o YIELDIPSI-MSEC | % YIELD| SHAPE |BASELINE
115 18.3 15 51.8 16 4 2
125 19,8 17 29.0 14 4 1 |
135 15,3 12 39.5 23 4 1
116 5.6 | 10_ 23,0 18 | 4 2,3
126 8.0 19 21.2 16 4 1
136 6,0 11 22,5 18 1 1
117 2.2 9.0 13.8 20 8 1
127 2.3 i1 13.9 20 5(4) 1
137 2.5 12 13,3 19 10,11,4 1
118 1.1 11 7.6 19 1 1
128 1,3 15 7.8 20 1(4) 1
k 138 1.1 11 7.2 18 4,5 1
Lo 119 0.4 14 5.8 31 5 1
- 129 0.8 23 5.0 25 |10,11,4 1
h;;‘, 139 0,6 13 4.3 20 4(5) 1
R TEST NO.__ 31 PROPELLANT wT. 290 1B
o —adl
Y. oy I . TRACE
_ L~ STATIGN PRESSURE IMPULSE CHARACTERISTICS e
: NUMBER REMARKS
- PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
. 4 115 24.3 23 34.% 18 5(4) 2,3
. 125 19.0 17 40,2 23 12 3
R 135 13.3 9.6 39,0 22 5(4) 2,3
116 7.3 16 23.3 19 4(5) 2,3
126 11.8 34 25,4 21 12 3
136 6.9 14 26,2 23 1 1
| 117 2.6 13 11,1 15 4 2,3
127 2,9 17 13.4 19 5(4) 2
137 3.1 19 15,6 24 1 1
118 1,3 15 9.3 26 5(4) 2,3
128 - _ _ _ - - 3
138 1.3 15 S.1 25 4(8) 2,3
119 0,6 14 5.7 30 9, 1
129 0,8 25 4,9 24 10 1
139 0.7 20 5.4 28 4 1
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URS 652-35 AFRPL-TR-68-92

L02/LH2 V CONFINEMENT-BY-THE-GROUND-SURFACE

L/D;1.8, Medium Velocity

o~
” TEST NO. _ 25] PROPELLANT WT. 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS R .
REMARKS
NUMBER PSI % YIELD|PSI-MSEC | &% YIELD| SHAPE [BASELINE
115 50.3 64 96,0 101 4 2
125 28,9 30 61.3 48 4 1
D 135 - -~ 49.9 33 4(7) 1
116 - - 47,5 59 | 5(4) 1
- 126 i2.1 36 45.0 53 1¢4) 1
; 136 11,7 = 46,6 57 4 1 |
- | 117 5.0 46 27.4 56 4 1
127 3.3 21 25,6 50 5(4) 1
137 - - — - 10,5 3
5 118 2,7 48 17.2 66 1(5) 1
. 128 1.9 36 15,2 54 1(4) 1
: 138 - — _ - - - 9 ]
. 119 1.1 59 10.8. 13 5(4) 1
L 129 1,1 56 10,0 87 10,4 1
o 139 1.2 60 10,0 67 4 L
“t
: TEST NO. 959 PROPELLANT WT, 200 13
v : TRACE
_ STATION PRESSURE [MPULSE CHARACTERISTICS , .
i NUMBER REMARKS
. PST % YIELD{PSI-MSEC| % YIELD | SHAPE |BASELINE
115 25,6 25 53.1 37 1 2
e 125 23.6 23 43.4 26 1(4) L
135 27,2 27 44.5 27 4 1
" 116 9.4 25 33.7 33 4 2 -
£ | 126 9.0 22 37.8 40 4 2
_ 136 10,5 29 39,3 43 4 2
S 117 3,9 29 19,5 34 4(5) 1
e 127 3.5 24 19,7 34 4(5) 1
137 4,2 35 19.9 35 10,4 1
118 1,9 35 12,3 39 4(5) 1
128 1.6 24 10.3 31 1,4 1
. 138 - - - - - - 9
119 0,9 34 7,0 41 1(4) 1
o 129 _ 90,9 36 6,8 39 10(4) 1
el 139 1,0 38 6.8 39 4(5) 1
s 1-106




URS 652-35 AFRPL-TR-68-52

LOZ/LH2 V CONF INEMEN'[-BY-THE~GROUND-SURFACE

L/D:1.8, Low Velocity

- TEST NO. 254 PROPELLANT WT, 290 _1p
’ TRACE
. PRESSURE IMPULSE :
STATION CHARACTERISTICS REMARKS
NUMBER PSI 7 YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE :
| 115 19.3 17 41,9 24 4 1 ‘
125 19.3 17 38,4 21 4 1 s
135 14,6 11 37.7 21 1 1
118 8,5 20 28,9 26 4(5) 1
126 8.1 19 33.6 33 11,4 1
136 7.5 13 29,0 26 4(5) 1 !
117 3,2 20 17,9 29 5(4) 1
127 3,1 19 16,7 27 1(4) 1 .
137 - - 6,1 6.0 1(4) 3 2 ’
118 1.7 26 10.6 32 1(4) 1
128 1.5 22 10,2 30 5(4) 1
138 — - - _ - - 9
119 0.8 28 6.4 35 1(4) 1
129 0,9 29 6,4 36 1(4) 1
139 0.8 28 6,1 34 1(4) 1
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URS 652-35 AFRPL-TR--68-92
L02/LH2 V CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1,8, Medium Velocity
TEST No. 211 PROPELLANT wT. 1000 1p
TRACL
PRESSURE IMPULSE o .
STATION CHARACTERISTICS REMARKS
NUMBER pSI | % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 23,2 4.3 76.0 14 4(5) 3
125 32.1 7.1 63.3 10 1(5) 1
135 23.6 4,5 95,3 20 11,8 16
116 8,8 4,3 46,9 12 11,8 16
| 126 9,3 4,7 53,1 15 11,8 2,3 16
136 7.9 3.6 53.3 15 8 2,3 16
117 3,4 4,0 . 28,5 12 8,3 2
127 3,1 3,7 26,1 10 3 2,3 16
137 4,2 6,6 35,1 i5 1 3
118 2.4 9,7 21,3 18 8 2
128 1,8 6,6 20,4 17 8 1
138 1.6 4.4 19,9 16 4,5 2
119 I 9
129 9
139 9
TRST NO. 217 PROPELLANT WwT, 1000 1
. . _ TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER pSI | % vieLolpsi-msec | & yTELD| SHAPE |BASELINE
115 189 69 293 140 4(7) 3
| 1325 - - - - 4(7) 1
135 36,5 8.4 109 26 4(5) 1
| 116 - ~ - - 4(7) 1
126 - - - _ 4(7) 1
| 136 23,6 18 157 53 4(5) 3
117 | 4.8 8.5 - 4 2,3
127 4.0 6.3 57.2 35 4 2,3
137 11,3 36 58,9 37 4 2 3
118 - - - - 8,4 1
128 1.4 3.4 35,3 37 4 3 12
138 3.1 20 32,2 37 4(5) 3
119 1.5 21 23,0 45 4,5,8 3
129 1,8 31 21,0 40 4(5) 3
139 1,5 20 21.7 42 5,8,4 2

1~108

e L




‘ﬂ; B
Wvie W

L

’%f

%i' i

X

URS 652-35

LOZ/LH2 V CONF 1INEMENT-BY-THE-GROUND-SURFACE

L/D:1,8, Medium Velocity

AFRPL-TR-68-92

TEST NO. 262 PROPELLANT WT. 1000 1B
TRACE
STA” PRESSURE IMPULSE PERISTICS
Nzﬁ;égN CHARACTER REMARKS
’ PSI % YIELDIPS1-MSEC| % YIELD| SHAPE |BASELINE
115 60.2 16 159 47 5(4) 2
125 81,7 24 184 62 4(7) 2,3
135 163 57 206 75 4(7) 3
116 23,0 19 92.0 37 112.4,5 2
126 28,6 26 91.2 36 4 2 3
136 26,6 34 86,2 33 1(1) 1
117 10,1 31 66,8 45 1(4) 1
127 10,1 31 54.8 33 7(4) 2
137 - - - - 4(5) 1 2
118 4.4 39 40,0 45 1(5) 1
128 4.2 36 35,3 37 1¢4) 1
138 4,1 35 39,7 45 1(4) 3
119 2.0 42 25.8 54 4(5) 1
129 1.9 34 22.9 45 4(5) 1
139 1,9 37 22,1 43 4(5) 3
TEST NO._ 264 PROPELLANT Wr. 1000 _1p
. ) TRACE
STATLON PRESSURE IMPULSE CHARACTER TS TICS CEARKS
NUMBER PSS % YIELDIPSI-MSEC | % YIELD| SHAPE |BASELINE
115 56 15 79 15 11 2
125 33.8 7.6 76 14 9,4 1
145 45 11 103 23 12 1
116 21 17 69 22 12,5 2
126 12 7.2 58 16 11,3 2
136 16 11 63 19 11 1
| 117 5.5 11 33 15 11(4) 2
127 4.6 8.0 39 19 11,12(4 2
137 - - - - 11,8 1 2
118 2.5 13 31 31 g{4) 2
128 2.5 13 23 20 1 2
138 2.5 13 25 23 8,4 1
119 1.2 13 20 36 8,4,11 2
129 1.4 17 14 21 3,11 2
139 1.3 16 16 26 11(4) 2
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N URS 652-35 AFRPL~TR-63~92

LOZ/LH2 V CONFINEMENT-BY-THE-GROUND--SURFACE

= L/D:1,8, Medium Velocity

TEST NO. 266 PROPELLANT WT, 1000 1y r
TRACE :
STATION PRESSURE IMPULSE CHARACTERISTICS EMARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE 1
115 28.3 5.8 60.2 8.7 1(4) 2 :
125 - - - - ~ - 9
135 35,3 7,9 56,8 7,9 4 1
116 11,2 6,5 48,8 12 12,8 2
126 16,6 11 57,0 15 4 2,3
136 9,4 4,9 54,7 15 1(4) 2,3
117 4,1 6.5 38,9 19 8 1
127 3,9 5,9 44.3 23 5(4) 2,3
137 - - - - 8 1 2 ;
118 1.9 7,0 1.6 17 5{4) 1
128 1.8 6.5 21.3 17 4 2
138 1,8 6,4 22,7 19 8(4) 2 ]
119 0,9 7.4 14,6 22 4(8) 1
129 0,9 6,7 _ 13.8 20 5(4) 2,3
139 0.9 6,8 13.0 19 4,8 2
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URS 652-35 AFRPL-TR-68-92 8
& '
: iy
ot LO,/LH, V CONFINEMENT-BY~THE-GROUND-SURFACE g
1/D:1,8, Medium Velocity g
; TEST No,  288C PROPELLANT Wt 25000 13
' TRACE
; STATION PRESSURE IMPULSE CHARACTERISTICS )
. g REMARKS
" NUMBER PSI | % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
- 117 40 9.8 1a1 6.4 5 1
*1 127 35 8.4 211 i3 5 T
. 137 38 8.9 214 i3 7,3 1
118 15 iz 128 i1 3 1
128 12 9.0 129 11 5 1
138 14 12 148 14 3,4 2
119 5.8 i3 85 12 4 T
129 5.8 13 91 i3 4 1 ’
139 = - - - - 1 15,2
110 2.3 10 54 14 4,2,8 1
120 Z.1 8.6 46 i1 5,2 1
130 2.2 9.7 51 13 4,2 1
111 1.0 9.2 30 15 1,7 1
121 1.0 9.8 31 15 1,2 1 -
131 1.2 13 33 17 7,2 1
TEST No.__289_____ PROPELLANT WT, 28000 LB
. ‘ TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS )
NUMBES REMARKS
PSI 9% YIELD|PST-MSEC | % YIELD| SHAPE |BASELINE
117 16 2.4 33 0.6 4 1 15,2
127 16 2.4 112 4.3 5 1
137 13 2.0 244 16 1.3 1
118 5.8 2.5 70 4.3 1 1
128 6.0 2.8 57 3.2 1 2
138 6.9 3.6 74 4,6 3 1
119 2.5 2.5 42 4.4 " 1 1
129 2.3 2.3 40 4,1 1 2 1
139 2.6 2.9 41 4.3 3 1 |
110 1,2 2,2 26 4.7 4 1 ‘ 1?
120 ~ - - - - - 9
130 1.2 2,2 6 4,8 4 1
111 0.6 3,1 15 5.4 4.5 1
121 - - - - - - 9 4
131 0.6 3.1 14 5,0 7,3 1
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URS 652-35 AFRPL-TR-68-92

LOz/LHO V CONF INEMENT-BY~THE- GROUND-SURFACE

L/i;:1.8, Medium Velocity

TEST NO. 280 PROPELLANT WT, 23000 13
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
117 13 1.8 159 7.9 5 1 2,15
127 15 2,2 115 4,4 1 1 2,15
137 - - - - - - 9
118 6.4 3.0 99 7.3 1 2
128 4, 1.6 89 6.2 5 2
138 6.5 3.1 84 5.7 4 2
119 2.6 2.8 48 5.4 8.4 1
129 2.0 1.6 o 4.4 8 2
| 338 2.6 2.9 55 6.6 4.3 2
110 1,2 2.1 30 6,0 4 2
120 1.0 1.4 26 ' 4.8 7.5 2
130 1.2 2.5 30 5.9 4,7 2
111 0.5 1.7 14 5.2 2'111 1
2121 0.5 1.5 15 5.6 1 1
1331 0.5 2.1 17 6.3 2.4 1
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URS 652--35 AY RPL-TR-68-92
Z/LH2 V CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, High Velocity
TEST NO. 114 PROPELLANT wT, __200 1
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
PS1 % YIELD]PSI-MSEC| % YIELD| SHAPE |BASELINE
115 30,2 32 65,0 53 4(5) 1
125 26 .1 26 63.4 52 4 1
135 32,2 35 67.6 57 4(5) 2
116 57.2 52 46,4 57 1 1
126 14,6 48 48,8 61 1(2) 1
136 14.4 47 48,6 62 1(2) 1
117 5.6 56 25,4 49 1 1
127 5.3 51 28,1 58 5 1
137 5,4 52 27,9 58 1 1 4
118 9
128 9
138 9
119 9
129 9
139 9
TEST NO.__ 150 PROPELLANT wT. 290 18
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS CENARKS
NUMBER PSI % YIELD{PSI-MSEC!| % YIELD] SHAPE [BASELINE
115 26 .8 27 51,1 35 4 1
125 28,3 29 55.3 40 1 1
135 25,7 25 58,1 44 4 2
116 10.0 26 37,1 40 12{4) 1
126 9.9 26 37.8 40 4 1
136 9,1 23 37,8 40 1 1
117 3.9 30 21,6 40 10(4) 1
127 4,2 34 20.9 38 4(5) 1
137 4.0 31 20,8 37 4 1 4
118 9
1 = 9
_ il 9
B 1.0 [ 9
129 )
139 9
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URS 652-35 AFRPL-TR-68-92

LOZ,/LH‘) V CONFINEMENT-BY-THE-GROUND-SURFACE

L/D:1.8, High Velocity

P . . 200
IEsST NO. 151 PROPEGEANT W1, —— LB

FRAUT
, PRESSURE IMPULSE RN
PAT DRI TION .
: l‘:ll"'\ula}l'gN o CHARMC T I1¢ CEMARES 1
T R PSI TONVIELD RS EEC ] VIELD | SHAVL JiASELINE 1

P s 22.4 20 - -4 5C }ot
; 125 25,7 5 G, 1 52 RGN R
135 23.7 _ﬁ 23 f 6.2 b oAT ) 1n 2
o 114 11.5 ] 33 ;___1__ LA B § GY) S S
e 126 | 11,9 '
- 1

N TN RN SO U0 N I VU NV ) T B
33} aa.a L N B 5 C() D T | ]

98 pedy a8 L 1) p i

£ 127 - 25. 1 50 4(5) 1
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TEST NO. 195 i Piet W LANT WI. 200 g

N - . TACE

' PRESSURE MPULSE

) STATTON RESSURE IMPULST CHALL CERISTICS EALARKS
S NUMIBER fhalalhy

. Psl CYIELDPEOLASECT ¢ YIELD SHAPE | BASELINE

113 43,2 50§ w8 30 4 1 ~
125 59.4 20 RN S 82 N 2
T

,
&
S

45.3 05 G By 1
116 13.1 41 56,4 79 4
126 13.2 a1
136 12,0 36
117 6,3 70
127 5.0 45
137 5.0 15 ¥ )
113 - - - - - - 9
128 3.2 110 24,0 Q0 1

1aN_ | 2.9 s6 | aLg 11 T 1 1 T
119 L A 9

jo

f
o
=

'
i
1
|

|33
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~
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129 N 9
139 { 9
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URS 652-35 AFRPL-TR-68-92

L02/Lli9 V CONF INEMENT-BY-THE-GROUND-SURFACE

L/D:1.8, High Velocity

TEST NO. 226 PROPELLANT WT. 200 __ LB

TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS

NUMBER

REMARKS
PSI % YIELD|PSI-MSEC | % YIELD SHAPE |BASELINE

76 47,4 31 12
16 55.1 40
12 31,1 29
13 36,1 37
31 42,4 48
35" 20.5 36
28 20,0 35
31 21,5 39
41 12.3 39

- 14,3 49
25 12,2 39
67 . 61
48 X 44
46 . 41

115
125
135
116
126
136
117
127
137
118
128
138
119
129
139
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URS 652-35 AFRPL~TR-68-92

LO,/LH, V CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, High Velocity

TEST NO.__ 215 PROPELLANT wT. 1000 1
: . . _ i TRACE
STATION PRESSURE IMPULSE CHARAGTERISTICS CEMARKS
. NUMBER LS COYIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 58,2 16 H2.,6 16 1 1
125 49.8 13 65,3 11 1(5) 3
[ _13¢ 52,2 14 | 85,5 17 4(5) "
116 16,4 12 69.7 23_. . 1(5) o1 —
126 14,6 9,3 72,9 24 11,5 2,3
136 16.6 12 69,2 22 1(8) 1
| 117 "~ 5.4 11 16,6 25 4,5 1 3
127 4,7 R 16.6 26 8,1 2,3
137 5.8 12 50,3 29 4(5) 2,3
118 2,5 13 26,9 25 4(5) 2
128 2,5} 13 29,0 28 4(5) 3
138 2.2 10 30,2 30 1(5) 3
119 1,3 11 16,1 26 a(sy | 3
129 1,2 13 16.5 27 8 1 3
139 1.2 1 17.3 30 8, (4) 1
TEST NO. 216 PROVEL,LLANT W, _1090 13
i - em TRACE
STATION PRESSURE (MPULSE CHARACTLRISTICS REAARES
NUMBER - i
. PS1 % YIELD|DPSI-MSEC | ¢ YIELD} SHAPE {BASELINE
115 28 .4 5,7 58,2 8.8 1(8) 1
125 26.5 5.3 57.4 8.5 ) | 3 T
135 27.8 5.7 16,0 5.8 1 7
116 11.6 6.7 31.6 6.0 1(8) 1 T
126 8.9 1.3 41,9 9,4 11(8) 1
136 7.6 3,1 12,8 10 P i
117 3.7 5.3 27.8 12 8,4 | 1
127 3.3 4,1 31,1 11 8(4) L
137 1.0 6.1 33.8 15 1 T 1
118 1,8 6.5 18,3 14 8(4) 1
128 1.6 4.7 16.8 13 4(8) 1
138 1.5 3.9 15,2 11 4 1
119 - - - - a 1 B
129 0.9 6.0 10.5 14 ] 1
139 0,7 3.4 10,1 13 8 1
1-116




URS 652-35 AFRPL~-TR-68-92
LO,/LHE, V CONFINEMENT-BY~THE-GROUND-SURFACE
L/D:5.1, Low Velocity
TEST NO. 104 PROPELLANT wT. 200 1B
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI 9 YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE

115 8.5 4,5 16.6 5.3 {5) 1 8
125 9,2 5.4 16.4 5.3 1 2 8
135 2.9 5,9 17.3 5.7 1 2(3) 8,6
116 4,3 6,2 12, 6,9 1 1 8
126 4.1 5.6 13.1 7.6 1 1 8
136 3,8 4,9 12,4 7.0 1 1 8
117 - _ - _ 11 3 8.6
127 1.8 5.6 6.6 6.7 1 1 8
137 1.6 4,2 6.0 5.9 1 1 8,4
118 9
128 9
138 9
119 9
129 9
139 9

TEST NO.__164 PROPELLANT WwT. 200 1

] _ TRACE

STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS

NUMBER PST | % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 6.7 3.0 15,0 4.6 1(5) 1
125 5.5 2.2 15.3 4,8 105) 1
135 - - - - 3,11 2 3
116 2,8 2,7 9,2 4.6 1 1
126 2.5 2.0 9.6 4.3 1(8) 1
136 2.7 2.6 9,1 4.5 1(131) 1
117 - - - - - - 9
127 - - - - - 9
137 1.4 3.1 5.1 1.6 7 1
118 9
128 9
133 9
119 9
129 9
139 9

1-117
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yﬂ', URS 652-35 AFRPL~-TR-68-92
A,
LO,/LH, V CONINEMENT-BY-THE-GROUND-SURFACE
TR L/D:5, Low Velocity
TEST NO. 165 PROPELLANT WT. 200 1B
PRESSURE IMPULSE TRACE
STATION . CHARACTERISTICS )
REMARKS
NUMBER ; ! -
PSI % YYIELD|{PSI-MSEC| % YIELD| SHAPE jBASELINE
| 115 10,7 6.6 23,7 9.7 a(s). o1 |
125 11,0 7.1 25,4 11 1(5) 1
135 Z = - = 3 ) 3
116 1. 6.1 | 15.4 9.9 21 L
; 126 4.4 6.3 14.8 8.9 1 1
136 4.8 7.4 17.4 12 11(5) 1
o 117 2.0 | 7.1 8.2 9,2 i 1
127 2.1 8.4 5.5 9.6 4(5) 1
137 2,1 8.0 8.7 10 4(5) 1 i
118 S
128 9.
138 28 S
119 o ]
129 9 o
139 2. i
;55
.*:
)
1-118




URS 652-35 AFRPL~TR-68-92

LOZ/LHZ V CONFINEMENT-BY-THE-GROUND-SURFACE

L/D:5, Low Velocity, Reversed Propellant Orientation

TEST NO.__ 103A PROPELLANT WT. .200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER psi | % YIEILD|PSI-MSEC| % YIELD | SHAPE |BASELINE
115 18,9 16 58.7 44 4 1
125 23,0 22 62,8 51 3,12 2 3
135 23.5 22 60,4 44 3 2 3
116 11.1 31 43,6 51 1(12) 1
126 10,8 30 44,7 53 1 1
136 10.7 30 37.3 40 9,3 1
[ 117 6
127 4,0 30 26 .4 52 10 2
137 3.8 38 23.6 45 10 1
118 9
128 9
138 9
119 9
129 9
139 9
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URS 652-35

LOZ/LH2 V CONFINEMENT-BY-THE-GROUND-SURFACE

L/D:5, High Velocity

AFRPL~-TR-68-92

TEST NO.__ 116 PROPELLANT WT. .200__ 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER pPSI o YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 10.8 6.8 29.6 ‘14 1 9
125 10.6 6.7 23,4 9.7 1 1
135 10.5 6.5 24.9 11 1(11) 1
116 4,8 7.4 16,0 10 1 2
126 5.1 8,2 16,1 10 1(10) 1
136 5,7 9,9 20,5 15 1 1
117 2.1 8,4 9.3 11 1(11) 2
127 2.1 8.0 8,6 10 1(10) 1
137 2,2 9.0 9,2 11 1 1 4
118 9
| 128 9
138 9
119 9
129 9
139 9
TEST NO. 160 PROPELLANT WT, .200__ LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
NUMBER REMARKS
pSI 9 YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 - - 47.8 31 4(5) 1
125 - - 52,1 37 4 1
135 24,8 24 49,2 33 4 2
116 9.5 25 33.7 34 1 1
126 10,1 26 33.3 33 1(4) 1
136 9.2 23 34,5 35 1(5) 1
117 4,2 33 18.9 32 10{4) 1
127 4,2 34 19,1 32 4(5) 1
137 4,0 31 19,6 33 1(4) 1 4
118 9
128 9
138 9
119 9
129 9
139 9
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URS 652-35 AFRPL~TR~68~92 ;

LO 2/ LH2 V CONFINEMENT-BY-THE~GROUND-SURFACE

L/D:5, High Velocity

TEST NO.__161 PROPELLANT Wwr. 200 _ 13
TRACE, :
PRESSURE IMPULSE - o
iiﬁgﬁgN CHARACTERISTICH REMARKS _ 1
PSI % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE
115 8.1 4.3 16.5 5.3 4(5) 2
125 9.4 5.6 21.5 8.2 1 1
135 - - - - 3(5)10 2 3
116 3.9 5.1 10.8 5.7 1 2
126 = - = - 1(4) 2 10
| _136 - - - - 11(5) 2 :
117 1.6 4.5 6.2 5,6 1(5) 1
127 1.6 4.2 6.6 6.6 4(5) 1 .
137 1.8 5.6 5.8 5.5 1(4) 2 4
118 9
128 9
138 9
119 9
129 9
139 9

g
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LOZ/ LHZ V CON#INEMENT-BY-THE-GROUND~SURFACE

L/D:5, High Velocity, Reversed Propellant Orientation

AFRPL~TR--68-92

- e

TEST NO. 118 pROPELLANT Wr, 299 13
] TRACE
STATLON PRESSURE LMPULSE CHARACTERISTICS REMARKS
NUMBER rs1 |« viewlpsi-msEc | % YIELD| SHAPE |BASELINE
115 12.1 50 66.0 54 4(19) 1
125 34.8 39 70,1 60 4 2
135 39.4 47 75,3 68 4 2
16 | 14.8 44 49,7 64 5(12) 2
126 14.3 a6 51..7 68 5 2
136 14.3 49 51.0 67 5 2
117 5.0 45 26,9 54 5 2
127 4.8 42 29,9 64 5 2
137 5.0 45 30,1 64 5 2 4
118 9
138 9
138 9
11 9 9
129 9
139 9
TEST No. LS PROPELLANT WI. -200 1
e ) . TRACE
STATION PRESSURE TMPULSE CHARACTERISTICS EMARKS
NUMBER PST | VIELD|PST-MSEC | % VIELD ] SHAPE }BASELINE
115 - - - S D S 11 (9)
125 9.6 5.6 36.6 20 | 1(® : 7
135 10.4 5.5 34.7 18 9(10) 3 7
116 | 8.0 7.9 25.9 22 5.1 1
126 .t 8.0 29.1 26 1(41) 1
130 4.5 6.6 2G.0 2 9 1
[ 7 1.9 6.6 14,1 20 13,12,4 1
127 2.4 11 14.9 23 o iAo L
137 2.2 9.0 3.7 19 11,12 1 1
118 9
124 - 9
138 9
19 T 9
129 [°]
139 9 ]
1-122




URS 652-35 AFRPL~TR-68-92 'y

GROUP 9

CONFINEMENT--BY-THE-GROUND-SURFACE — HORIZONTAL TESTS

LOZ/LH
(All tests 200-~1b Propellant Weight)

2

PROPELLANT VELOCKEY PROPELLANT |TEST TE??;EQL 1SP15ROP. ZNDTSROP'
TYPE RANGE ORIENTATION| NO. P, 2ND PROP, LGNITION
131 6 441 125
132 5 0 0
133A 6 289 286
Low Normal 185 8 469 )
23 ft/sec orma 2
186 9 597 61
L02/LH2 223 18 708 157
224 16 621 399 .
183 15 446 0
High Noxrmal 196 17 G639 77
78 ft/sec 228 34 560 42
253 57 561 108

Velocity shown for top propellant only, Bottom propellant velocity ~12 ft/sec
for all tests,

1-123




URS 652-35 AFRPL-TR-68-92

LOz/LH2 H CONFINEMENT-BY-THE-GRCUND~SURFACE

1/D:1.8%, Low Velocity

TEST NO. 131 PROPELLANT WT, __200_ 1B
- {
= i TRACE
) STATION PRESSURE IMPULSE CHARACTERISTICS . _3
' NUMBER REMARKS
. PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
Ten. 115 7.4 3.6 20.1 7.4 1(4) 2
& 125 7.2 3.4 19.8 7.2 1(10) 2
o 135 7.5 3.7 17.7 6.0 1(4) 2
& 116 4.0 5.2 13.0 7.6 1(5) 1
% 126 3.7 4.4 13.0 7.6 1(4) 2
136 3.7 4.6 13.8 8.4 1(4) 2
i 117 1.8 5.5 6.7 6.8 1(5) 1
c 127 1.7 5.1 7.2 7.8 1(10) 1
e 137 1.6 4.2 6.8 7.0 1(5) 1 4
- 118 9
¥ 158 9
. 138 9
i 119 9
= 129 9
. h 139 9
. &
¥
i TEST NO. 132 PROPELLANT WI. 200 g
. TRACE
) STATION PRESSURE IMPULSE CHARACTERISTICS CENARKS
. NUMBER pS1 | % YIELD|ps1-MSEC | % YIELD| sSHAPE |BASELINE '
115 8.4 4.5 18.5 6.4 5 1
= 125 7.8 4.0 18.5 6.4 3 1
135 8.6 4,8 - -~ 4 2 3
116 3.7 4.7 11.1 5.9 1 2
126 3.4 3.8 11.7 6.5 1 1
136 3.2 3.6 11.5 6.4 1 i .
117 1.5 4,2 6.0 5.8 1( 1 :
127 1.6 4.4 6.4 6,4 9,(5) 1 j
137 1.5 3,6 5,9 5,7 1(9) 1 4 .
118 9 i
128 9 ?
138 9 |
119 ) :
129 9 N
139 9 |
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FE URS 652-35 AFRPL~TR-68-92
o )
L LO,/LH, H CONFINEMENT-BY-THE~GROUND-SURFACE
e L/D:1.8, Low Velocity
s ]
B TEST NO. 133A PROPELLANT WT. 200 1B
R TRACE
: ) PRESSURE IMPULSE
z iﬁﬁﬁégN CHARACTERISTICS REMARKS
. PSI % YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
2 115 9.5 5.5 22.4 8.7 1(5) 1
3 125 8,1 4,2 26,2 11 1 1
- 135 9,4 5.6 20,1 7.3 1(5) 2 3
";gg 116 3,8 4.8 14.8 9.0 1 | 1 R
Lo 126 4,0 5.3 16,0 1c 1 ' 1
136 3.7 4.6 16,3 11 1(5) 1
| 117 1.5 4,1 7,3 7.9 1(4) 1
127 - - - - 3(11) 2 3
= 137 - - 7.9 9.0 1(4) 1
= 118 9
_ 128 9
qgg » | 138 9
. 119 9
. 129 9
3
R
- "l
Ay TEST NO. 185 PROPELLANT wT, _200 1B
4 3 [ ) TRACE
¥ STATION PRESSURE IMPULSE CHARACTERISTICS
- NUMBER REMARKS
. PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
. 115 8.5 4.6 21,0 7.9 4(5) 1
- 125 - - - - 1 1 10
us!; 135 8.7 4.7 20.4 7.6 4(5) 1
ik 116 - - 14.0 8.5 4(5) 1
L 126 4.1 5.6 15,4 9.7 1({5) 1
- 136 4.0 5.5 13.8 8.4 11(12) 1
. 117 1.7 5.5 8.04 9.0 10(11) T
“ 127 1.8 5.8 9.6 12 10(5) 1
137 1.8 5.6 7.9 9.0 1(4) 1
118 9
128 9
138 9
119 9
129 9
139 9
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#t URS 652-35 AFRPL-TR-68-92

%~q LO,/LH, H CONFINEMENT-BY-THE-GROUND-SURTACE
N L/D:1.8, Low Velocity
i
£
e TEST NO. 186 PROPELLANT WT. .200 1B
» TRACE
o . PRESSURE IMPULSE i
e STATION CHARACTERISTICS REMARKS
% ey NUMBER PSI | % YIELD}PSI-MSEC ] % YITLD| SHAPE |BASELINE
; 115 10.6 6.6 23,0 9.0 4 1
. 125 11.3 7.4 23.8 9.7 1 1
J— 135 10.56 6.7 25.32 11 11(12) 1
. 116 4,8 7.7 16.0 11 1(11) 1
L B 126 4.7 7.1 15.1 9,5 1(5) 1
: 136 4.8 7.7 16,1 11 11012) 1
117 2.1 8.3 8.4 9.6 10(5) 1
- 127 2,2 8.8 8.4 9.5 10(5) 1
. 137 2.1 8.8 9.0 11 1(5) 1 4
& 118 9
-3 128 9
‘ 138 9
5% 119 9
e 129 9
ant 139 9
-
= TEST NO.__ 223 PROPELLANT WT. _200__ 1B
. TRACE
=y STATION PRESSURE INPULSE CHARACTERISTICS
=~ NUMBER REMARKS
i@ DSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
. %‘ 115 13.7 9.8 - - 5 2,3
Y 125 15.3 12 26,0 11 11,5 1
T 135 13.3 9.6 28.6 13 1 1 ]
ey 116 5.2 8.6 - - 11,12,5 2,3
& 126 6.0 11 23,7 19 11,12 2
g 136 5,3 8.7 22.6 18 1(5) 2,3
117 2.3 10 - - 5,8 2,3 i}
127 2.3 10 9.6 12 5,8 2
137 2.7 15 6.8 7.0 9,8 1
118 - - - - 3 2
128 1.3 15 6.6 16 1 1
138 1.3 14 6.8 17 4,5 2
119 - - - ~ i 9 2
129 0,7 i 4.4 21 19 2
139 0.6 15 3.6 16 1(4) 2




URS 652-35 AFRPL-TR-68-92

. L02/ LH2 H CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, Low Velocity

* TEST NO. 224 PROPELLANT WT, 200 1B

o TRACE

STATTON PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI | % YIELD|PSI-MSEC | % YIELD | SHAPE |BASELINE

P 115 21.5 23 42,9 26 1(4) 2

~ 125 9,2 5,4 28.6 13 1 1

- 135 11,2 7.1 35,1 19 1(4) 1

3 116 7.0 15 20,7 16 12,4 2,3

N 126 5,2 8,4 21,2 16 1(4) 2,3

f‘g 136 6.0 12 22.1 17 1(4) i

i 117 2.9 17 15,5 24 4 2,3 .
h 127 2.1 8.3 12.1 16 1(8) 1

137 2.8 16 13.1 19 9 3

118 1.3 14 6.9 17 1(5) 1 .

i 128 - ~ - - 9 1 2

“w 138 1.2 14 7.4 19 1(5) 1

_ 119 0.4 6,2 3.2 13 ) 1

;, 129 0.6 14 4.1 20 4,5,9 1
T 139 0,7 22 4.6 23 4(5) 1
T
&

&
-

T

-
v
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URS 652-35 AFRPL~TR-68-92
LO,,/LH, H CONFINEMENT-RY-THE-GROUND-SURFACE
1/D:1.8, High Velocity
TEST NO. 183 PROPELLANT WwT, .200 1B
\ TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS EMARKS
NUMEBER PST | % YIELD|PSI-MSEC| % VIELD | SHAPE |BASELINE
115 - - - - 4(5) 1
125 17. 14 36.4 20 4 1
135 17.5 15 - - 3,12 2 3
116 - _ - - 10,11,12 2
126 6.6 15 21,9 17 4(5) 1
136 6.9 14 26,3 23 11,9 1
117 2,5 13 11,8 16 4,5,8 2
137 2.6 13 12.5 i8 10,5,4 1
137 2,7 15 12,8 18 4 1 4
118 9
128 9
138 ]
119 9
129 9
139 9
TEST NO. 196 PROPELLANT WT, 200 1B
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS ENARKS
NUMBER *
PSI ¢ YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
115 19,2 16 41,1 24 1(4) 2
125 16.8 14 41,8 25 1(12) 2
135 15,4 12 36.5 20 1 1
116 6.3 12 22.3 17 1(5) 2
126 6.3 12 22.5 17 1(12) 2
136 6.7 13 23.5 19 1(4) 2
117 2.5 12 13,0 18 1(4) 1
127 2.7 15 12.3 17 5 1
137 2.2 14 11.9 16 1 2
118 - - - - - - 9
128 1,2 12 7.4 18 1(4) 1
138 1,2 14 8.1 21 1(4) 1
119 9
129 9
139 9
1-128
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URS 652-35 AFRPI—TR~68-92
LO,/LH, H CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, High Velocity
TEST NO. 228 PROPELLANT wT. 200 _ 1B
a TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER PSI 9% YIELD |PSI-MSEC | % YIELD| SHAPE |BASELINE
115 27.0 27 49.5 33 4(5) 2.3
125 26.4 26 60,6 47 1(12) 1
135 23.5 22 48.5 32 1(4) 1
116 8.9 23 32.9 32 4(5) 2.3
126 9.3 24 32,2 31 1 2,3
136 - - - Z Z - s
117 3.7 26 18.1 30 4(5) 2,3
127 3.5 23 19,5 33 4(5) 2,3
137 4,0 31 20,8 37 11,8 2,3
118 1,7 27 12.8 42 5(4) 1
128 1.8 30 12,2 39 9 1
138 1.8 31 11.1 34 8 !
119 0,8 22 — - 8 1 B8
129 0.9 32 - 10,11 1 8
139 0.9 31 - - 1{4) 1 8
TEST NO. 253 FROPELLANT WT, _200 1B
TRACE
3 1
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
ER
NUMS ps1 | % YIELD|PST-MSEC| % YIELD! smAPE |BaSELINE
115 27.4 28 67,2 56 1(4) 2
125 25,9 26 55.0 40 4(5) 1
135 25.7 25 57.2 42 4(57 2,3
116 13.8 45 42.0 49 4(53 2
126 9.6 24 44.9 54 12,4,5 1
136 10.5 29 54,8 76 4(5) 1
117 4.4 44 25.3 50 5(4) 1
127 4.0 31 23,0 42 5,(4) 2,3
137 - - - - 10(4) 2 2
118 2,1 45 16.0 58 4(5) 2
128 1.0 35 13.9 48 4(5) 1
138 - - - - - - 9
119 1.0 53 9.9 65 4(5) 1
129 1.1 56 8.5 53 10,4 3
139 1.1 58 9,1 58 4(5) 1
*
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URS 652-35 AFRPI~TR-68-92
o GROUP 19
_ # LO,/LiH, SPECIAL TESTS
R (All tests 200~1b Propellant Weight)
.o
N3
. G ON
‘ TEST TARGET IMPA‘CT TEST TERMINAL IGNITI
' TYDE TYPE VELOCITY NO YIELD TIME
. (ft/sec) * (%) (nsec)
; gﬁ‘; 597 079 121 -
: High~Velocity-
Impact
Deep
Hole 569 080 163
00l Tests - *K 233 109 2182
1 Horizontal-
_ Horizontal - Ak 242 107 800
r Confinement~by- - 169 15 318
K the-Missile™
oo D = 0,083 - 1 1 56
i (DO/ t ) 73 S o
£F
?
A Scaled S-IV.
.- *%
- Bottom propellant O, top propellant ~23 ft/sec,
T
1-130
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URS 652~35 AFRPL~-TR-68-92
LO,/LH, HIGH-VELOCITY- IMPACT
L/D:1.8, Flat Wall
TEST NO. 7g PROPELLANT WT. —200 1B
TRACE
- , PRESSURE IMPULSE .
iéﬁ;gh CHARACTERISTICS REMAKKS
PSI % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE

115 9

125 9

135 9

116 32,6 119 97.5 260 12 12 -
126 16.9 45 63,1 96 12 1

136 9

117 8.9 113 48.6 147 12 1

127 7.0 _69 40.0 104 12 1. |
137 5,3 41 32,7 75 12 1 ]
118 3.3 113 27.6 133 1(5) 1

128 2,3 53 27,8 131 1 L

138 2,6 62 19,2 70 12 1 ]
119 1.8 178 17.7 146 1410y 1

129 1,3 75 13,8 91 3 1

139 1.4 84 12,8 80 1(10) 1
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URS 652-35

AFRPL~TR~G 8~92
LO,/LH, HIGH-VELOCITY-IMPACT
L/D:1,8, Deep Hole
TEST NO. 80 PROPELLANT wr, 200 15
IRACE
PRESSURE 1PULSE
STATION PRESSURE [MPULSE CHARACTERISTICS REMARKS
NUMBER PS1 < YIELD|PSI-MSEC | % YIELD| SHAPE |BASELINE
115 9 —
125 9
135 ]
116 1 60 250 _ 149.4 371 7 1(2)
[ 2 13,6 34 66,1 112 12 1 ]
T 9
| _ it 14,5 214 75,1 | 291 7,5 2
127 8.6 85 47.3 139 12 1
137 2.5 21 31.4 70 12 1
115 1.6 208 35,8 195 7,5 2 ]
12x 2.6 63 33.6 176 5 1
13X 1.8 29 16.1 54 12 1
L e 2,1 250 23.5 227 10 2
) 1.4 86 16.8 125 3 1
1.2 63 12.5 H6 10 1




URS 652-35 AFRPL-TR-68-92

LOZ/LH2 H CONFINEMENT-BY-THE-GROUND-SURFACE
L/D:1.8, Low Velocity

Pool Tests

" TEST NO.__ 233 PROPELLANT WT, _200__ LB
i TRACE
- STATION PRUSSURE IMPULSE CHARACTERISTICS LENARKS
“. NUMBER PSI % YIEID|PSI-MSEC| % YIELD| SHAPE [BASELINE
115 33.4 19 - - 2,3 2,3
125 21.1 19 80,4 76 4 2,3
135 26.6 27 59.6 45 4,2 2,3
116 14,1 46 - - 4,2,3 2,3
126 7.4 16 47.3. 58__ | 4(5) 2,3
136 12,6 38 45,7 55 4(5) 2,3
117 6,2 67 39,1 97 4(8) 2,3
127 3,9 30 29,5 62 4 2
137 8,2 109 39,1 97 5 (10) 2.3
118 3.3 112 - - 5,2,3 2,3
i 128 2,0 40 18,9 75 4(5) 1 3
k 138 2.8 82 22,4 96 4(9) 2
119 1.5 109 13.8 106 5,8 1
129 1,1 58 14,0 109 10 1
139 1.4 90 14,1 110 1(4) 1
. TEST NO. 242 PROPELLANT WT, -200. LB
S ] TRACL
cf STATION PRESSURE TMPULSE CHARACTERISTICS REMARKS
NUMBER PS1 % YIELD|PSI-MSEC | % YTKLD| SHAPE |BASELINE
115 42,0 50 115.0 136 4,3 2
125 46,1 58 88.0 88 [ 12(2) 2
135 57.1 67 79.0 73 4,5 2
116 - - 58,2 83 4,5 2
126 - - 70.7 113 1 (12) 2
136 20.0 79 72.4 118 q 2
117 6.2 89 40,2 101 1(41) 2
127 - - 37.3 89 4(5) 2
137 -~ - 41,4 105 9 2
118 2,7 72 23,6 105 4{5) 1
128 2.9 84 22.9 98 q 1
138 2.8 83 23.1 101 8 1
119 1.5 1.04 15.1 121 9 1
129 1.6 111 13,9 108 10 1
139 1.5 9% | 13.5 104 4 1
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URS 652-35 AFRPL~-TR-68~-92

LOZ/LHO CONF INEMENT-BY-THE-MISSILE

L/D:1.8, D D, :0.083
ot

TEST NO. 169 PROPELLANT wT, 200 1p
] TRACE
Al D
STATION PRESSURE IMPULSE CHARACTER1STICS REMARKS
NUMBER _ '
oo UMBET PSI % YIELDIPSI-MSEC | % YIELD | SHAPE |BASELINE
@ 115 - - - - 4 2
- 125 12,2 8.4 40 23 4(5) 1
‘g ' 135 13.5 9.6 Z - 11 3 3
. 116 4.7 7.3 26.2 23 1 2 3
."—“‘ 06 - - - —~ () 4
?3 1;9 10,4.8 %
i 136 5,1 3.4 26,2 23 4(5) 2
&‘e | 117 2,1 8.7 14,6 29 4 2
127 - - 14,8 22 4(5) 1
137 2.2 9.4 14,1 . 21 4 2 4
118 9
128 9
138 9
119 L 9
129 4 g
139 H 9
TEST NO. 173 PROPELLANT WT., _200 1B
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS CEVARKS
NUMBER
PSI % YIELD{PSI-MSEC | % YIELD| SHAPE {BASELINE
115 - ~ 34.4 18 4 1
125 8.3 1,5 38.9 22 1(5) 1
135 9.3 5.4 - - 4 z 2
116 - ~ - - 12,11 1 1
126 3.8 4.8 26.4 23 1 1 1
136 3.8 4.9 26,1 23 1(4) 1 1
117 1.6 4.6 16.3 26 1(8) 1
127 1.8 5.8 15,7 24 1(5) 1
137 1.9 6.7 14,4 2% 1(5) 1 4
118 9
128 9
138 g
119 . 9
129 1 4¥7 9
135 1 | L 9
1-134




URS 652-35 AFRPL-TR~68-92

GROUP 11
SPECIAL TEST (SCALED TWO-STAGE VEHICLE)

CONFINEMENT-BY~THE-GROUND-SURFACE VERTICAL TEST
L/D: 1.8 Medium Velocity (44 ft/sec) Terminal Yield 70%

1000-1b LOZ/RP~1
TEST NO. 295 PROPELLANT WT, IGNITION TIME 544 msec
200-1b LOz/LH2

TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS
UMBER REMARKS
pSI | % YIELD|PSI-MSEC| % YIELD| SHAPE |BASELINE
117
127
137
118
128
138
119
129
139
110 1.4 68 3 1)
120 1.5 77 5 1(2)
130 1.4 a1 5 1(2)
i11 0.6 54 10.4 68 3,7 i
121 0.6 53 12,3 87 3.8 12)
131 0.6 71 12.3 87 3,5 1(2)
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«E URS 652-35 AFRPL-TR~68-92

Group 12

CLOSE-IN BLAST DATA

In the previous subseciions, 1 through 11, the blast data fcom the five
‘E% primary gauge distances have been reported. During the program a limited
effort was expended to acquire peak overpressure and positive phase impulse
data close in to the propellant explesion. The gauge distances used to

*
acquire this data are listed below:

- Gauge Number Distance
ff; 121 2.75 [t from ground zero on pad
‘ ég: 132 4.5 {t from ground zero on pad
31' 113 6.5 ft from ground zero on pad
;f: 123 12.8 {1 directly above ground zero on drop tower
‘éti 104 12.8 ft from ground zero on pad
"fi )14 12.8 ft from ground zero on pad
5ﬁ§ 124 12.8 ft from ground zero on pad
‘Fﬁ; 134 12.8 ft from grouind zero on pad
115 23 [t from ground zero on pad
s . 125 23 ft from grourd zero on pad
.iﬁ 116 37 it from ground zero on pad
‘fm% 126 37 f1 {rom ground zero on pad
2
N
5§§ * As in the previous subsections the gauge numbers are coded to indicate:
> the type of measurement, first digit, i.e., 1 = side-on pressure; the

gauge line, second digit, i.e., 1 = 2990, 2 = 59°, and 3 = 179° and the
nominal distance (third digit) as noted in the list above.

1-136
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URS 652-35 AFRPL-TR-68-92
Group 2
HYPERGOLIC (AFRPL) TESTS
TEST NO, 031 PROPELLANT WT. 200 LB
i , TRACE
STATION PRESSURE INPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
123 - - 3 2
114 - - - - 15
124 - - - - 15
133 - - 3 2
134 2 3 3 2
™ST NO, . 032 PROPELLANT WT. 200 LB
. e TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE RASELINE
121 38 10 4 1
132 4 8 3 1
113 ~ - - - 9
123 5 8 1 1
114 2 4 3 1
124 3 3 1 2
TEST NO, 035 PROPELLANT WT. 200 LB
TRACE
statioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 3 4 9 1
132 4 5 1 1
113 4 3 9,11 1
123 3 3 4,8 1 ,
114 - - - - 9
124 2 4 1
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URS 652-35 AFRPL-TR~68-92
HYPERGOLIC (AFRPL) TESTS
TEST ¥O.  ol9 PROPELLANT WT. 200 LB
- TRACE
starioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~-msec) SHAPE BASELINE
121 2,200 154 1 1
Taz 1,660 87 1 T
113 544 85 7 ]
123 - - 125 2
114 52 58 7 T
124 65 Z 3 1
TEST M. 030 PROPELLANT WT. 200 LB
TRNCE
T aQcy
sTatioy | TRESSURE IMPULSE CHARACTERISTICH REMARKS
NUMBER (psi) (psi-msec) SHAPE BASEL INE
121 1,800 124 11 1
132 1,100 85 74 T
113 145 85 7 1
123 Z - Z - 5
114 56 75 15 T
124 - C . )
TEST NO. 029 PROPELLANT WT. 200 LB
TRACE
sTATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASEL LNE
132 70 - 10 2
113 16 Z 3 5
123 >4 3 1.5 3
114 5 1 1,3 2
154 3 - 3 5
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URS 652-35

HYPERGOLIC (AFRPL) TESTS

AFRPL-TR-68-92

TEST NO. 026 PROPEILANT WT. 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 8 12 7.4 1
132 7 10 4 2
113 1 5 3,7,8 1
123 4 8 4 2
114 — — 3 2
124 2 12 2
TEST NO, 033 PROPELLANT WT, 200 L3
TRACE
Q
station | PRESSURE IMPULSE CHARACTERTSTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 130 98 3,8 1
132 48 60 3,8 1
113 38 37 4 1
123 44 50 7,10 1
114 16 29 7,4,10 1
124 24 33 7 1
TEST NO. 037 PROPELLANT WT, 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi~msec) SHAPE BASELINE
121 2.600 180 1 1
132 380 28 11,3 1
113 ~ - - - 9
123 - 56 3 1
114 - - - - 9
124 50 12 3.4 1
1-139
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URS 652-35

HYPERGOLIC (AFRPL) TESTS

PROPELLANT WT. 200 LB

TEST NO, 158

AFRPL-TR-68-92

TRACE
P
STATION RESSURE IMPULSE - CHARACTERISTICS REMARKS
NUMBER i i-mse
NUM (psi) (psi-msec) SHAPE ] Bt L INE
121 11 11 1{(3) 1
132 - - - -
113 4 6 12,9.3 1
123 - - - -
114 2 3 1.9 1
124 2 4 4,9 1
TEST NO, 159 PROPELLANT WT, 200 LB
- TRACE
STATION | FRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE A SELINE
121 - - - - 15
132 - - - = 15
113 - _ 4.8 1
123 4 3 4 1
114 P 5 1,9 1
124 2 5 4,9,10 1
TEST NO. 189 PROPELLANT WT, 1,000 LB
e e TRACE
sTaTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-~msec) SHAPE MSELINE
114 2 18 4 1 i5
124 5 16 4 Z 15
1-140




URS 652-35 AFRPL-TR-68-92
Group 3

LOz/RP-l CONFINEMENT-BY-THE-MISSILE TESTS

-
I TEST NO, ___ 042 PROPFLLANT WT. __ 200 LB
5
.3 TRACE
T S8 ™ T
=, statroy | PRESSURT | IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADPE BASELINE
121 - - - -
??i 132 - - - -
> ‘E 113 560 148 6(2) 1
) 123 410 146 1(2) 2
. 114 180 104 ) 1
. 124 160 117 12(7) 1
.
BN TEST NO. __ 058 PROPELLANT WT. __ 200 LB
oF
&5 ] TRACE
gt stationy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
: NUMBER {psi) (psi-msec) SHAPE BASELINE
. 121 - - - -
;gj 132 - - 12(7) i
113 - - 12(2) 1
i 123 - 137 12(7) 1
. 114 - - 12,3 1
v 124 120 86 12(7) 1
oy
42
: TEST NO. __ 086 PROPELLANT WT, _ 200 LB
o TRACE
o sTaTION | PRESSURE | IMPULSE CHARACTERISTICS REMARKS
'ka NUMBER (psi) (psi-msec) SHAPE BASELINE
F
= 121 512 - 4(2) 3
g 132 452 100 1(7) 2
& 113 241 11 1(12) 2
51 123 176 99 5(7) )
Yy 4 114 57 52 5(2) )
A 122 64 46 1(2) z
/
s
o
e
s
e
1-141
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URS 652-35 AFRPL-TR-68-92
LO_/RP-1 CONFINEMENT-BY-THE-MISSILE TESTS
TEST NO. 044 PROPFLLANT WT. 200 LB
TRACE
€ SURT LS
statioy | PRESSURI IMPULSE CHARACTERISTICS REMARKS
NUMBER (ps1) (psi-msec) SHAPE BASELINE
121 - - - -
132 = Z Z Z
113 300 124 12(7) 1
133 Z 135 6(7) 1
114 Z - 12(7) 1
134 70 58 12(5,2) 1
FEST NO. __ 087A PROPELLANT WT. 200 LB
) TRACE
sTATION | TRESSURE INPULSE CHARACTERISTICS REMARKS
A 5 i si-msec¢) N
NUMBER (psi) (psi-mse) SHADE BASELINE
121 _ - - -
132 363 55 5(2) T
113 188 74 7 2
123 189 73 1 )
114 58 63 10(3) 2
124 58 16 1(2) 1.2
TEST NO. ___ 0954 PROPELLANT WI. 200 LB
TRACE
sTaTion | PRESSURE TMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 289 143 4,12 2
132 150 167 2 D)
113 132 102 12.7.4 2
123 150 109 5.7 T
114 64 7 T 3
124 64 54 T2 il
1-142




URS 652-35 AFRPL-TR-68-92
LO,/RP-1 CONFINEMENT-BY-THE-MISSILE TESTS
TEST M. ___ 101 PROPFLLANT WT. 200 LB
TRACE
< A 3
sTaTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {(psi-msec) SHAPE BASELINE
121 560 315 12,7 1
132 503 171 12 2
113 237 137 12.3 1
123 218 147 12,7 1
114 75 1o4 12 2
124 _ _ 10.7.3 2
TEST NO. 037 PROPELLANT WTI. _ 200 LB
. TRACE
sTaTroN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - -
132 216 28 7 Z
113 283 135 702 1
123 139 72 4 1
114 73 38 7 1L.12 1
104 Z 50 4 1
TEST NO. 238 PROPELLANT WT. 200 LB
TRACE
sTaTon | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
121 - - - _
132 a1 37 13 1
113 153 73 10 3
123 146 7 11 3
114 15 Z 12 )
124 57 %6 12 p)

G-
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URS 652-35

L02/RP-1 CONFINEMENT-BY~THE-MISSILE TESTS

AFRPL-TR-68-92

TEST NO. 239 PROPFLLANT WT, 200 LB
TRACE
< ™ H
STATION PRESSURL IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - ~
132 362 25 7 1
113 264 167 10 1
123 182 110 4 1
114 118 - 10,12 2,3
124 103 86 7,12 2,3
TEST NO. 174 PROPELLANT WT, 200 LB
TRACE
STATION FRESSURE IMPULSE CHARACTERISTICS REMARKS
{55 ] 5 si-msec
NUMSER (psi) (psi-msoc) SHAPE BASELINE
121 480 - 4.7 1
132 293 - 11,4,7,12 1
113 328 197 12,7,3 1
123 - - 10,4 1
114 141 106 10,12.3 1
124 128 90 12,3 1
TEST NO, 240 PROPELLANT WT. _ 200 LB
TRACE
STATION PRESSURE IMFULSE CHARACTERISTICS REMARKS
NUMBER (psi) | (psi-msec) SHAPE BASELINE
121 - - - -
132 608 - 1 3
113 406 191 4 3
123 189 69 4 3
114 137 122 1 2.3
124 - 56 7,4,5 2.3
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URS 652-35 AFRPL-TR-68-92
LO,/RP-1 CONFINEMEN]-BY-THE-MISSILE TESTS
TEST NO. 192 PROPELLANT WT, _ 1,000 LB
. TRACE
sTaTron | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
132 1,065 584 4(2) 2
113 555 242 1 1
123 180 206 4.2.10 2
104 a1 a 10(11) 2
114 93 58 1(4) 3
124 93 8 TEEY) 3.2
TEST %O. 193 PROPELLANT WT., __ 1,000 _ LB
- - TRACE
staTioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
132 414 343 11,3 1
113 - _ 4.7.3 1
123 Z Z 1.3 1
104 116 94 12 3 1
114 89 100 4.7 1
124 103 04 12 7 1
TEST NO. 209 PROPELLANT WT.  1.000 LB
. TRACE
starioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASEL INE
132 836 - 12.3 1
113 340 Z 12.7 5
123 Z ~ 7.3 3
104 Z Z - -
114 - z 12.3.4 3
124 139 85 7.3 3
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URS 652-35

LOZ/RP-I CONFINEMENT-BY-THE-MISSILE TESTS

AFRPL-TR-68-92

TEST NO. __ 270A PROPFLLANT WT. 1,000 LB
: TRACE
[y ™ T
STATION PRESSURL IMPULSE CHARACTERISTICS REMARKS
4 -

NUMBER (psi) {psi-msec) SHAPE BASELINE
121 - - - -
132 - - ~ -
113 - - - _
123 335 96 11 1
114 133 117 12,5 1
124 141 119 10,12,3 1

TEST NO. 275 PROPELLANT W1, 25 000 LB
- - TRACE

STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS

NUMBER (psi) {psi-msec) SHAPE BASELINE
134 - - 2 2
115 36 167 8,2 2
125 27 139 5,2 2
116 - - - -
126 - - - -

TEST NO. 278 PROPELLANT WT., _ 25,000 LB
_ . TRACE

STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS

NUMBER (psi) {psi-msec) SHAPE BASELINE
123 - -~ - -
114 949 698 7,4,3 1
115 393 - - 1
125 277 503 7,4 1
116 229 - - -
126 - 248 - -
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URS 652-35

LOZ/RP-I CONFINEMENT-BY-THE-MISSILE TESTS

AFRPL~TR-68-92

TEST NO. 282 PROPFLLANT WT. 25,000 LB
TRACE
O ™ T
STATION PRESSURS TMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
123 - - - -
134 1.038 813 12,3 1
1.5 369 - 2.4,7 1
123 386 855 2,4,7 1
116 160 - 4.2 1
126 127 533 8,2 1
TEST NO, 047 PROPELLANT WT, 200 LB
TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - -
132 - - - -
113 - - 12 2
123 145 S0 7(6) 1
114 35 - 5(7) 1
124 - 33 9(7,10) -
TEST NO, 049 PROPELLANT WT. 200 LB
TRACE
sTaTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - -
132 - - - ~
113 290 89 12(3) 1
. 123 200 82 4(5) 1
- 114 — - 5(6,7) 1
124 58 37 12 2
1-147
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AFRPL~TR-68-92

URS 652-35
LO, /RP~1 CONFINEMENT-BY “THE-MISSILE TESTS
TEST NO. ___ 085 PROPFLLANT WT, _ 200 LB
TRACE
[~ ™ ! M
staTion | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMEER (psi) (psi-msec) SHAPE BASELINE
121 472 133 4(5) 2
130 Ep) 113 10D 1
113 251 79 7(2) 2
123 318 88 3.5.7 )
114 51 20 I IEN) >
124 = - m .
TEST NO. 046 PROPELLANT WT. __ 200 LB
TRACE
staTioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (psi-msec) SHAPE BASELINE
121 - - - -
132 Z Z Z -
113 Z Z 1(12) 1
123 235 117 7 ~
114 - - 10 1
124 56 a7 7(10) .
TEST NO. 088 PROPELLANT WT. 200 LB
TRACE
STATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~msec) SHAPE BASELINE
121 356 154 4.7 L
132 221 g4 4712 1
113 79 _ 412 1
123 59 _ 1.7 12 L
114 25 5 10,3 1
124 24 20 3.7 1
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URS 852-35

AFRPL-TR-58-
LO,/RP-1 CONFINEMENT-BY-THE-MISSILE TESTS
TEST M. ___ 100 PROPFLLANT WT. 200 LB
TRACE
< T
sTaTION | PRESSURS IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi)  [(psi-msec) SHAPE BASELINE
121 398 216 10,12,7 1
132 713 - 10,12.7.3 2
13 285 114 12 1
153 582 131 10,127 1
114 5 71 5 1
124 68 70 12.4.7 1
TEST NO. 301 PROPELLANT WT. S4.000 LB
) TRACE
sTATION | PRESSURE IMFULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
116 45 310 - -
126 Z Z 3 3
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URS 652-35

AFRPL-TR-68-92
Group 4
LO,/RP~1 CONFINEMENT-BY-THE-GROUND-SURFACE VERTICAL TESTS
TEST M. __ 096 PROPFLLANT WT, 200 LB
TRACE
< ™ ?
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMEER (psi) (psi-msec) SHAPE BASELINE
121 - - 3 3
132 546 72 T2(4) 1
113 120 55 1 1
123 119 61 1 1
114 59 50 1 1
134 52 a4 5 1
TEST NO. 144 PROPELLANT WT. 200 LB
TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 1,897 - 10(12,9) 1
132 233 - 10(1) 2
13 = = 3 =
153 516 1T T T
114 49 50 1 1
124 49 54 1 2
TEST NO. 202 PROPELLANT WT. 200 LB
TRACE
STATION | ©RESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
130 = z 3 3 5
113 - - 7.3 3 6
123 - - 12,3 3 [§]
114 56 72 T0(12) 1
124 53 157 12 1
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URS 652-35

AFRPL-TR-68-92

LOZ/RP—l CONFINEMENT -BY -THE-GROUND-SURFACE VERTICAL TESTS

TEST NO. _ 248 PROPELLANT WT. 200 LB
TRACE
< T
sTaTroy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
121 - - - ~ 9
132 717 197 1(12) 2
113 75 36 5 2
123 194 - 2(10) 1
114 55 51 1 1
124 - 43 9 1
TEST NO. 097 PROPELLANT WT, 200 LB
TRACE
statron | FRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~msec) SHAPE BASELINE
121 - €02 10(12) 2
132 - 330 10(4) 2
113 100 70 1 1
123 - - 4(2) 1
114 - 73 4(2) 2
124 - 67 1(12) 1
TEST RO, 208 PROPELLANT ¥T, 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) {psi-msec) SHAPE BASELINE
121 - - - - 9
132 340 - 12(7) 3
113 - - - — 10
123 ~ - - - 9
114 - ~ 4 2,3 10
124 90 66 12(11) 1 3
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LO,/RP-1 CONFINEMENT-BY~THE-GROUND-SURFACE VERTICAL TESTS

TEST NO. ___ 232 PROPFLLANT WT. 200 LB
TRACE
< ™ v
sTaTioN | PRESSURS IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
132 2,102 - 12(3) 1
113 146 z 2(3) 1
123 - - - Z 9
104 = g8 3 1
114 33 35 5 1
124 97 2 122 2
TEST NO. 249 PROPELLANT WT. 200 LB
TRACE
sTaTION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
132 675 - 12 3 G
113 - - 203) 3
153 = = 7(2) )
104 97 93 10(2) 2
T4 538 57 15 1
124 - 88 10(4) 1
TEST NO. 250 PROPELLANT WT. 200 LB
- TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMA RKS
NUMBER {psi) (psi-msec) SHADE BASELINE
132 426 393 5(4) 2
113 397 145 1) 1
123 . . 7.3 T
104 =6 58 12(5) 2
114 155 70 I T
124 156 81 1 5
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5 URS 652-35 AFRPL-TR-68-92
o .
¥ LO,,/RP-1 CONFINEMENT-BY-THE-GROUND-SURFACE VERTICAL TESTS
E TEST N0, ___ 218 PROPFLLANT WT, 1,000 1B
E TRACE
o < ™ T
< STATION | [RESSURE IMPULSE CHARACTERISTICS REMARKS
. NUMBER (psi) (psi-msec) SHAPE BASELINE -
;- 132 763 - 4(2) 1 '
N 113 106 84 1(10) 1
123 105 518 (1) 1 .
. To4 36 23 T 1 :
o 114 63 65 1(10) i .
- 124 - - 3 2
5
% TEST NO. 219 PROPELLANT WT. 1,000 LB P
- [ TRACE
T STATION PRESSURE IMPULSE CH/.RACTERISTICS REMARKS
o NUMBER (psi) (psi-msec) SHAPE BASELINE
é 132 571 133 1 1
oy 113 - _ 3 1
) 123 - ~ 3 1
: 3 104 49 98 1 1
2 114 100 52 5(2) 1
R 124 116 52 1 1
TEST NO. 220 PROPELLANT WT. 1,000 LB
TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 741 390 1 2 16
113 275 - 4(3) 3 6
153 241, 363 1 1
Y 134 T4 5(12) T
123 515 86 7(12) )
5]
£ 1-153
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LO,)/RP—l CONFINEMENT -BY -THE ~GROUND-SURFACE VERTICAL TESTS

TEST NO. ___ 267 PROPFLLANT WT. 1,000 LB
TRACE
< ™
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
121 - - - - 9
132 585 = 7 1
113 84 - 3 3 15
123 69 561 T1 1 15
114 188 - 3 T
124 17 244 3 3 5
TEST NO. 268 PROPELLANT WT. 1,000 LB
, TRACE
staTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) TATE BASEL INE
121 - - - - 9
132 - - 3 1
T13 95 73 3 3 6
125 230 752 11,4 1
T4 201 = 10,7 3 5
124 337 593 7,3 1
TEST NO. 284 PROPELLANT WT. 25,000 LB
TRACE
by
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (psi-msec) SHAPE PASELINE
114 271 - 11,5 1 15
115 76 - 4 1 12
125 64 - 8,4 1 12
116 35 < 5 1
126 68 = 3.4,7 T
1-154 }
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AFRPL-TR-68-902

LOZ/RP-I CONFINEMENT-BY~THE<GROUND~SURFACE VERTICAL TESTS

TEST No. 285 PROPFLLANT WT, 25,000 LB
TRACE
(=4 ™ h
sTaTroN | PRESSURD IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi)  |(psi-msec) — pyp—
114 2,884 - 3 1
115 T 598 T 5 5712 1
125 3,034 3,293 57,12 T
e = 558 3718 T
—T58 = =55 771D T
TEST ™. 110 PROPELLANT WT. 200 1B
) _ TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi=-msec) SHAPE BASELINE
121 _ - 7,3 1
132 = z 7.3 1
113 157 7 3(12) 2
123 144 76 1 1
T4 55 81 1 1
124 76 59 1(12) >
TEST NO. 141  PROPELLANT WT. 200 LB
TRACE
sTaTIoN | DRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 765 140 12 5
132 235 56 11(10) >
113 77 47 1(11) 1
123 87 61 10(9) 1
114 25 20 1(10) 2
124 - - 3 1
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AFRPL~TR-68-92

L02/RP—1 CONFINEMENT ~BY-THE -GROUND-SURFACE VERTICAL TESTS

TEST MO, _

205

PROPFLLANT WT, 200 LB

STATION
NUMBER

PRESSURT
(psi)

IMPULSE

(psi-msec)

TRACE
CHARACTERISTICS

SHAPE

BASELINE

REMARKS

121 - - - - 9
132 579 219 10(12) 2
i3 o1 151 T(10) T
133 ™ 0 573 T
AT = = 3 1
37 153 - 7 1
TEST MNO. 206 PROPELLANT WT. 200 LB
TRACE
staTron | PRESSURE IMPULSE CHARACTERISTICS REMARKS
] oy
NUMBER (psi) (psi-msec) SHAPE RASELINE
121 - - - - 9
32 155 Z 1 2
‘ .3 198 - 9(1.0) 1 6
_23 - - 3 3 6
114 - - 10(3) 1 6
124 . Z 3(2) 1 5
TEST NO. 207 PROPELLANT WT. 200 LB
TRACE
STATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE FASELINE
121 - - - - 9
132 146 Z 3 T
113 255 Z 12.(%) 1
123 - Z 3(2) 1
114 19 13 T 1
124 - Z 7(3) 1




URS 652-35 AFRPL-TR-68-92

L02/RP—1 CONFINEMENT -BY-THE ~-GROUND-SURFACE VERTICAL TESTS

TEST NO, 236 PROPFLLANT WT. 200 LB
! TRACE
P o ™ r
. STATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASEL INE
121 - - - - 9
o 132 389 72 2 2
- 113 213 128 11(2) i
: 123 87 105 2(7) 1
114 74 98 9(2.3) 1
124 136 74 1(10) 2
TEST NO. 107 PROPELLANT WT. 200 LB
. TRACE e
sTATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASEL INE
121 1,801 767 9(19) i
s 132 - - - - 9
5 113 - - 3 1
o 123 150 69 10 3
o 114 a3 64 11 ]
.g% : 124 0 64 1(2) 2
TEST NO. 142 PROPELLANT WT, 200 LB
. . TRACE
sTaTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-mgec) SHAPE BASELINE
121 618 200 7(2) z
132 528 116 1(L2) 1
113 145 95 1(2) 1
- 123 101 67 1010) 1
e 114 49 39 102) i
- 124 10 37 1 1
v !! .
%
>
-~ 1-157
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URS 652-35

AFRPL-TR-68-92
LO_/RP-i CONFINEMENT~-BY~THE-GROUND-SURFACE VERTICAL TESTS
&L
TEST NO. 190 PROPFLLANT WT. _ 1,000 LB
TRACE
ul af ey ™ T
sTaTIoN | DRESSURT IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~msec) SHADE BASELINE
121 - - - - 9
132 1,048 - 12 3 5
113 523 721 12.3 3 5
123 - - 3 3
114 335 756 7.3 1
124 = - 7 ) 3 1
TEST NO, 269A PROPELLART WT. 1,000 LB
. o TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
121 - - - - 9
132 = - 7,3 3
113 2,022 803 7,1 3 7
123 - 529 4,11 1
114 305 243 il 7
124 162 134 1 1
TEST NO., 098 PROPELLANT WT. 200 LB
TRACE
0
statioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
121 473 255 5 2
132 320 173 9(7) 2
113 96 91 10(2) 2
123 - - 10 T
114 36 ¥ 1C2) T
124 41 45 1(12) Pl
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URS 652-385 AFRPL-TR-68-92

LOZ/RP—l CONFINEMENT -BY-THE~GROUND-SURFACE VERTICAL TESTS

TEST ¥O. __ 154 PROPFLLANT WT. 200 LB
TRACE
o T T
stationy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msgc) SHAPE BASELINE
121 585 208 8(5) 1
132 53 3 ' 114 1(12) 2
113 - Z 10(12) 1
123 - _ 10(12) 1
114 29 20 1 >
124 33 40 10 2
TEST NO. 099 PROPELLANT WT. 200 LB
TRACE
s
STATION | TTESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE B
121 - - 3 1 |
132 - - 3 1
113 179 50 T 2
123 162 67 12 3
114 53 64 T T
134 1 52 T2 2(12) p)
TEST NO. 109 PROPELLANT WT, 200 LB
- TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 348 132 1 2
: 132 285 57 T 1
! 113 78 46 1(11) 1
123 58 62 5(2) 1
114 20 36 1(10) >
124 16 41 S 2
i
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URS 652-35

AFRPL~TR~68~92

LO?/RP-I CONFINEMENT -BY -THE~GROUND-SURFACE VERTICAL TESTS

TEST M. __ 108 PROPFLLANT WT. 200 LB
TRACE
< ™ 14
STATION | RESSURD IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi~msec) SHAPE BASELINE
121 - - 10,7 3 7
132 1,087 = 10(12) 3 7
113 124 51 10(3) 1
123 125 63 10(2) 2
114 50 73 10(2) 2
194 53 76 1(12) 2
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Group S

AFRPL-TR-68-52

L02/RP—1 CONF INEMENT -BY-THE~-GROUND~-SURFACE HORIZONTAL TESTS

TEST NO. 121

PROPFLLANT WT,

200 LB

e TS _(‘.‘&x_l_);:{;;~ _,‘W‘}, S
L

TRACE
JINC b T
STATION PHESSURZ IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 1,173 - 10,12,4 1
113 251 - 4.7,3 1
123 - - - - 9
114 77 - e,.7,3 1
124 83 - 12 1
TEST NO. 122 PROPELLANT WT, __ 200 LB
. TRACE
staTION | TFESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - —~ 9
132 - - 10,7 1
113 262 92 1(12) 1
123 - -~ - - 9
114 62 62 2 1
124 59 66 1 2
TEST NO. 123 PROPELLANT WT, 200 LB
\ - TRACE
STATION PRESSURE IMPULSZ CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec}) SHAPE BASELINE
121 - - - - 9
132 368 79 4(2) 2
113 - 203 10(3) 1
123 - - - - 9
114 30 72 600) )
124 - 41 2 )




URS 652-35 AFRPL-TR-68-92

LOZ/RP-l CONFINEMENT-BY~THE ~GROUND-SURFACE HORIZONTAL TESTS

TEST NO. 176 PROPFLLANT WT, 200 LB
TRACE -
< ™ T -
starron | PRESSURS IMPULSE CHARACTERISTICS REMARKS I3
NUMBER (psi) (psi-msec) SHAPE BASELINE P
I
121 854 - 10(12) 2
132 915 - 2(5) 2
113 309 254 7(2) 1
123 - - 4 1 10
; 114 131 123 7(5) 2
) 124 113 131 8(4) 2
If
TEST ¥O. 177 PROPELLANT WT. 200 LB
. TRACE
7 STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
i ‘ NUMBER {psi) {psi-msec) SHAPE BASELINE
e 121 575 300 4 2
-, 132 355 299 4(3) 1
o 113 231 - 10¢(12) 1
123 244 - 4 2
4 114 _ 68 10(12) 2
- 124 67 70 1 2
¢ . TEST NO. 155 PROPELLANT WT, 200 1B
) TRACE
STATION | [TESSURE IMPULSE CHARACTERISTICS REMARKS
) ’g NUMBER (psi) (psi-msec) SHAPE PASELINE
e 121 1,055 642 4(10) 1
& 132 p - 5(12) 2
- 113 - - 3 1
el 123 194 z 10(12) 1 3
z 114 140 103 10(7) ) »
- 124 113 93 2 2 ;
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AFRPL~TR-6B8-92
LO,,/RP-1 CONFINEMENT-BY-THE-GROUND-SURFACE HORIZONTAL TESTS
TEST No, _ 156 PROPFLLANT WT. 200 LB
TRACE
< ™ M
STATION PRESSURL IMPULSE CHARACTERISTICS REMARKS
NUMEER (psi)  [(psi-msec) SHAPE BASELINE
121 - - 4(9,10) 1
132 1,182 53 10(12) 2
113 — - 4(9,10) 1
123 - - 7(10) 1
114 160 50 7 2
124 157 49 1(10) 2
TEST NO. 124 PROPELLANT WT. 200 LB
. TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
121 259 28 2 1
132 305 55 12 2
113 54 — 11(2) 1
123 - - 3 1
114 28 26 11 1
124 23 23 11 1
TEST NO. 125 PROPELLANT WT. 200 LB
TRACE
staTion | FPRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - 7,3 3
132 847 - 7(2) 1
113 - 138 4 2
123 384 - 10(11) 1
114 - - 2 2
124 124 124 10 1
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URS 652-35 AFRPL-TR-68-92
LO,,/LH, CONFINEMENT-BY-THE-GROUND-SURFACE HORIZONTAL TESTS
TEST M, 127 PROPFLLANT WT. 200 LB
TRACE
[ ™
statroy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - 10.7 3 7
135 - z 10,3 2
113 302 100 1(12) 2
123 = - 10,3 1
114 55 5 T 2
124 75 55 102 2
TEST M. 140 PROPELLANT WT. 200 1B
TRACE
starion | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 718 225 7(3) 3
132 264 37 12(3) 2
113 117 56 12(4) 5
123 93 72 1 1
114 15 37 1 p
124 44 44 1 2
TEST NO. 179 PROPELLANT WT. 200 LB
TRACE
sTaTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - 3 1
132 721 o1 12(4) 2
113 196 38 1(2) 1
123 Z - 4 1
114 22 39 1 1
i 124 41 42 1 1
1-164
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== URS 652-35 Grovo 7 AFRPL~TR-68-92
o LO,/LH, CONFINEMENT-BY-THE-MISSILE TESTS
3
¥ TEST NO, __050 PROPFLLANT WT. __ 200 LB :
o N _ TRACE .
) statroy | TRESSURE IMPULSE CHARACTERISTICS REMARKS :
= NUMBER (psi) (psi~msec) SHAPE BASEL INE
=t 121 - - - - 9
A 132 - = T 1
o 113 - = 1 1
* I 123 365 248 2 1
N3 114 - = 12(2) 1
L 124 105 156 3(3) 1
H .
= TEST N0, 051 PROPELLANT WT. 200 LB .
- TRACE
N sTation | PRESSURE IMPULSE CBARACTERISTICS REMARKS ¢
,n\ NUMBER (psi) (psi-msec) SHAPE BASELINE
: 121 - - - - 9
132 - - - - 9
X 113 130 112 12 1
123 120 146 10(2) 1
114 45 81 12(5) 1
124 38 84 12(5) 1
"
5% TEST NO, 093 PROPELLANT WT. 200 LB i
o . TRACE
- STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
> F NUMBER (psi) (psi-msec) SHAPE BASELINE
LT W H
o 121 635 364 4(9) 1 o
o 132 573 173 12 T
s 113 2390 184 2 2
i 123 221 153 2 2
s TTZ S } §:3% =5 3 i
- 57 = - 3 T :
T . ‘
-+
¥ g'
1-165
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URS 652-35

LAt gt et s dtpei ey

BRSPS p0s iy

AFRPL-TR--68-92

LO,/LH, CONFINEMENT-BY~THE-MISSILE TESTS
TEST NO. 053 PROPFLLANT WT. 200 LB
TRACE
s i T
staTron | PRESSURE IMFCT.SE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
121 - - - - 9
132 - - Z > 9
113 Z Z Z 5 9
123 - - 7(2) 2 5
114 - n 11 (2) >
124 - - 11 (4) 2
TEST NO. 090 PROPELLANT WT. 200 LB
TRACE
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
121 929 294 12(2) 1
132 359 122 1(2) 1
113 145 139 1(12) 2
123 153 183 T 1
114 17 58 1 1
134 1z 76 1(4) )
TEST NO, 091 PROPELLANT WT. 200 LB
) TRACE
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 503 264 1(11) 1
132 217 88 1(2) 1
113 67 77 1 1
123 3 77 1 1
114 i3 50 D) 1
124 21 24 1(11) 1
1-166
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URS 652-35 AFRPL-TR-68-92
LO,/LH, CONFINEMENT-BY-THE-MISSILE TESTS
TEST NO. ___ 118 PROPFLLANT WT. 200 LB
TRACE
< o H
staTron | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 372 114 4 1
133 5a1 1 2 T
113 110 73 T T
123 - = YE)) 2 0
114 3T 3 T i
134 30 66 1(5) 1
TEST MNO. 199 PROPELLANT WT. 200 LB
) TRACE
staTION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
132 - - 3 °
113 92 18 12 P
123 102 39 1(1L) 5
104 14 _ 1(2) 3
114 Z Z 11,3 2.3 G
124 23 26 4(10) 2
TEST NG. 200 PROPELLANT WT. 200 LB
TRACE
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
132 279 R 10 3
113 5% 73 T T
153 57 35 T 3
104 16 15 T(2) 5
T3 = = 10,115 2
154 ) 73 Y6SY) T
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URS 652-35

L02/LH2 CONFINEMENT -BY ~THE-MISSILE TESTS

ro——— -

AFRPL~TR-68-92

TEST NO. 167 PROPFLLANT WT, _ 133 LB
TRACE
< ™ T
STATION PRESSURS IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~msec) SHAPE BASELINE
121 973 241 12 1
132 5563 229 12 1
113 171 145 47 2
123 127 126 1 2
114 62 72 1(2) 2
124 47 71 4(1) 2
TEST NO, 172 PROPELLANT WT, 133 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
{ 3 ( § = &
NUMBER (psi} (psi-msec) SHADE BASELINE
121 755 ~ 2(4) 3
132 474 - 1(12) 3
113 - - - - )
123 191 162 10(1) 1
114 72 91 4(2) 1
124 116 79 12(6) 2
TEST NO. 210 PROPELLANT WT. 1,000 LB
TRACE
i
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
132 249 141 4(2) 1
113 - - 11 2 10
123 - - - 2 9
104 - - - - 9
114 47 148 12 2
124 35 28 11 1




URS 652-35

AFRPL-TR-88-92
L02/LH2 CONFINEMENT ~BY~THE~MISSILE TESTS
TEST NO. 212 R PROPELLART WT, 1:000 LB
. TRACE
[of ™ RS
STATION PRESSURE IMPULEE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-unsec) SHAPE BASELINE
123 - - - - 9
132 371 125 4 J.
113 - - - - 9
123 158 55 1 1
114 38 - 11(2) 2
124 36 19 1(4) 2
TEST NO. 213 PROPELLANT WT. 1,000 LB
TRACE
.
STATION PRESSURE IMPULSE CHARACTERLISTICS REMARKS
NUMBER {psi) (psi-msec) SHAPE BASELINE
132 - - 10(2) 3
113 353 411 4(2) 2.3
123 637 189 11¢2) 2 .
104 - - 3 2
114 - = 6(2) 2
124 194 188 1 2
TEST NO. 2635 PROPELLANT WT, llOOO LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE RASEL INE
| 132 791, 86 4 1
113 - 175 4(9) 1
123 145 373 11l 2
104 31, 37 11(1) 1
114 55 135 1 1 i
124 58 66 11(1) 1
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URS 652-35 AFRPL~TR-68~92
LO,/LH, CONFINEMENT-BY-THE-MISSILE TESTS
TEST NO. 277 PROPELLANT T, 25,000 LB
TTRACE
;. SSURE - E o
sTATION | PRESSURE TMPULS CHARACTERIS I 1€ S REMARKS
NUMBER (psi) (psi-msec) SHAPE i NASELTNE
116 3 7 1 1 15
126 5 24 1 1 15
TEST NO. 278 PROPELLANT WT. 25,000 L&
. . TRACF
STATION PRESSURE IMPULSE CHARACTERI3TICH REMARKS
NUMBER (psi) (psi-m=ec) SHADE BASGL I NE
114 - - - - 15
115 - - - - 15
125 - - - - 15
116 - - - - 15
126 - - -~ - 15
TEST NO., 281 PROPELLANT WT. 25,000 Lb
TRACE
statioy | PRESSURE IMPULSE CHARACTI RISTICS REMARKS
NUMBER (psi) (pei-msec) SHAPE BASEL INE
114 - - -~ - 15
115 - - - - 15
125 - - - - 15
116 - - - - i5
126 - - - - 15
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LOZ/LHZ CONFINEMENT-BY-THE-MISSILE TESTS

AFRPL-TR~68-92

X

TEST NO. __ 052 PROPFLLANT WT, 200 LB
TRACE *
< 3 : '?
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS Py
- ;
NUMBER {psi) (psi-msec) SHAPE BASELINE 4
121 - - - - g :
133 = z = - 9
113 - = 2 1 ‘
133 = = - - 5 -
114 33 30 T 1 ; :
124 17 23 1(2) 1 ]
T
TEST NO. __ 057 PROPELLANT WT. 200 LB -
* E.
TRACE
sTaTioN | PRESSURE IMPULSE CHARACTERISTICS REMARKS .
. s 1
NUMBER (psi) (psi-msec) SHAPE BASELINE ;
132 - - 11 1 15 :
113 - Z 11 1 15
123 Z Z 10(7) 2
114 Z Z 11 2
124 - Z 700 2 5
134 9 11 1 1
|
TEST NO. 092 PROPELLANT WT, 200 LB 1
TRACE |
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
132 179,137 57,95 11,12/11,4 1 17
113 8L,/ a8, 13 5
123 58, 52/ 13 2
114 26,23 38,94 11,12/11.4 12 17
T34 35/13 3/69 11,1012 T 17
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URS 652-35 AFRPL-TR-68-92
LO,/LH, CONFINEMENT-BY-THE-MISSILE IESTS
TEST NO. _ 054 PROPFLLANT WT. _ 200 LB
TRACE
< Al H
station | PRESSURT IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHAPE BASELINE
132 - - 12(11) 1
T3 - = 50D ;
53 - - - - 5
114 - - 11(1} 1
124 13 27 11 1
134 30 36 s 1
TEST NO. 055 PROPELLANT WT. 200 LB
TRACE
STATION | DRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {(psi) (psi-msec) SHAPE BASELINE
132 - - 9 1 15
113 - - 11 1 15
153 = = 3 1 5
114 - . iT.8 gy
124 7 10 5(11) T
134 6 11 9 1
TEST ¥O. 094 PROPELLANT WT. 200 LB
, TRACE
STATION | PRGSSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 829 207 1 2
132 629 176 1(2) 5
113 180 148 1(2) 2
123 171 133 6(2) 3
114 53 78 5(5) 5
124 85 79 12(2) 2
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AFRPL~TR-68-92

LOz/LH2 CONFINEMENT~BY~THE~-MISSILE TESTS
TEST No. __ 138 PROPFLLANT WT, 200 LB
TRACE
jad e} i ™ 1
STATION PRESSURL IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (psi-msec) SHAPE BASELINE
121 332 112 4 2
132 - - 3 2
113 55 49 12(1) 1
123 56 89 1 1
114 35 50 1 1
124 35 48 1 2
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Group 8

L02/LH2 CONFINEMENT-BY ~-THE -GROUND -SURFACE VERTICAL TESTS

TEST M., __ 105 PROPFLLANT WT. 200 LB
TRACE
< i T
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASEL INE
121 210 116 1 2
132 139 44 1(10) 1
113 92 58 1(11) 1
123 gl 62 5(11) 1
124 26 27 1 1
134 35 37 1 1
TEST NO. 152 PROPELLANT WT, 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
i -
NUMBER (psi:® (psi-msec) SHAPE BASEL INE
121 - - 7 3
132 - - 7 3
1i3 -~ — 10,11.3 1
123 249 143 10,7 1
114 27 40 12.4 2
124 55 52 12 2
TEST NO. 153 PROPELLANT WT, 200 LB
TRACE
STATION PRESSURE THPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 351 - 7 1 8
132 356 — 7 1 8
113 272 - 12 2 8
123 163 - 10011) 2 8
114 51 - 1(2) 2 8
124 59 - 10(2) 2 8
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L02/LH2 CONF INEMENT-BY~THE ~GROUND-SURFACE VERTICAL TESTS
TEST NO. 184 PROPFLLANT WT. 200 LB
TRACE
) Q ™ T
STATION PRESSURT IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 1,021 - 10(12) 1
132 609 212 4.7 2
113 171 95 1(12) 2
123 - 109 11(10) 1
114 - - 5,4,3 3
124 48 - 1(11) 1
TEST NO. 201 PROPELLANT WT. 200 LB
TRACE
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 389 - 4(12) 3
113 - - 7.3 3
123 - - 3 1
114 — - 10,6,3 1
124 121 - 7,3 3
TEST NO. 225 PROPELLANT WT, 200 LB
TRACE
staTion | FPRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 - — 1(7) 1
113 224 156 1 1
123 - - 10,11 3
114 41 83 4(2) 1
124 - 80 8 1
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URS 652-35 AFRPL-TR-68-92
LO,/Li, CONFINEMENT~BY-THE-GROUND -SURFACE VERTICAL TESTS
TEST NO. __ 197 PROPELLANT WT. 200 LB
TRACE
. [~ A T
staTron | PRESSURC IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 N N _ _ R |
3% - - 5 ; 1
T3 341 = IE) 1
153 138 110 10,4 1
T3 = = 3 1
127 = = 3 p)
TEST N0, 203 PROPELLANT WT. __ 200 LB
- TRACE
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - _ _ _ 9
13z z = - - )
113 a8 186 10 3
153 204 - 11(1) 1
114 20 Z 10(a) 5
124 66 77 11(2) 1
TEST NO. 204 PROPELLANT WT. 200 LB
. , TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE !
121 - - - - 9
132 Y 823 657 12(4) 1
113 186 231 12(10) 1
123 323 - 3(12) 3
114 83 = 10(2) 3
154 96 136 5(1) B
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LOZ/LH2 CONFINEMENT-BY-THE-GRCUND-SURFACE VERTICAL TIESTS

R s = A
[

L o

TEST Mo, __ 229 PROPFLLANT WT. __ 200 LB
TRACE
1] g ™ T
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 570 224 4(5) 1
113 61 85 5 71
123 - - 3 1
114 31 51 1 2
124 52 78 6(5,2) 2
TEST NO, 230 PROPELLANT WT, 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - = - 9
132 407 84 1 2
113 226 87 1 1
123 148 143 1 1
114 67 51 1 1
124 7 43 1(11) 1
TEST NO, 231 PROPELLANT WT. 200 LB
TRACE
S S J
staTion | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~msec) SHAPE BASELINE
121 - - - - 9
132 419 185 4(12) 1
113 - 129 8 1
123 302 = 11(10,2) 3
114 50 44 1 1
124 69 57 1 1
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LOZ/I‘H,_1 CONFINEMENT -BY-THE -GROUND~SURFACE VERTICAL TESTS

TEST W0, __ 251 PROPFLLANT WT. 200 LB
TRACE
Lo 4 ™ M
starion | FRESSURD IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 - 391 5(4) 2
113 - - - 3
123 - - 10.3 3
114 221 183 12(4) 1
124 178 - 1(4) 3
TEST NO. 252 PROPELLANT WT. 200 LB
N TRACE
SITRY
sTaTION | PRESSJRE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
152 377 181 a05) )
113 - 73 10,3 3
123 - m 0.5 5
114 34 57 T T
104 176 55 13(2) 1
TEST NO. 254 PROPELLANT WT. 200 LB
TRACE
staTioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi~-msec) SHADE BASELINE
121 - B N - S
132 . 110 o) 2
113 = 159 1.5 2
123 345 314 5(4) 1
114 50 5 105) 3
154 17 61 1011.5) 1
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LOZ/LH2 CONFINEMANT -BY-THE-GROUND~SURFACE VERTICAL TESTS

TEST NO. __ 211 PROPFLLANT WT, 1,000 LB
TRACE
s v Ta
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS3
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 563 282 1 1
113 253 108 1 1
123 141 71 10(11) 1
114 86 76 1 1
124 101 139 10(11) 1
TEST NO. 217 PROPELLANT WT. 1,000 LB
TRACE
STATION PRESSURE INPULSE CHARACTERISTICS REMARKS
s ;- Y,
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 - ~ 7.3 3
113 254 257 5(4) 1
123 - - 3.7 3
114 - - 3 1
124 376 229 4(12) 1
TEST NO. 262 PROPELLANT WT, _ 1,000 ___ LB
TRACE
staTion | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASEL INE
121 - - = - 9
132 2,076 608 7,3 1
113 476 228 10(11) 1
123 880 398 4(5) 1
114 - 371 8,10,11 1
124 808 1,087 4(5) T
1-179
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@ LO,,/LH, CONFINEMENT-BY-THE-GROUND-SURFACE VERTICAL TESTS
e
a’
~ R
kY TEST NO. __ 264 PROPFLLANT WT, 1,000 LB
g —
k TRACE
e gk ES T T
i staTion | PRESSURE IMPULSE CHARACTERISTICS REMARKS
-3 : —_—
5 NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 1,112 335 12,3 1
113 281 155 5,4 T
192 345 178 12,5,4 T
114 177 = a 3
124 284 328 4,5,3 1
TEST NO. 266 PROPELLANT WT. _ 1,000 LB
TRACE
statron | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 1,113 354 1 1
113 748 111 T(5) T
123 353 150 501) T
117 83 133 T T
124 379 761 1 1
; TEST NO. ___288C PROPELLANT WT. _ 25,000 LB
‘ TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE PASELINE
114 - - 10,4 1
115 206 718 7.5 1
125 269 - 7.4 1
- _ 116 139 - 4.2 1
& 126 150 363 4.2 1
L2 .
B 7.{'
ik
e,
i -
.
0 1-180
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B LO, /LH,, CONYINEMENT-BY-THE-GROUND-SURFACE VERTICAL TESTS
.,,6 ;
:43_' TEST NO. ___289 PROPFLLANT WT. __ 25,000 LB
o ) TRACE
; N, < ™ -
NA srarioy | PRESSURD IMPULSE CHARACTERISTICS REMARKS
b NUMBER (psi) | (psi-msec) SHAPE BASELINE
o
3‘2i 114 208 2,002 i2,8 3
Lo 115 74/97 493 4,3 1 1
: ‘ 125 1.5 - 12,3 3 6
116 - - - = 5
106 97 303 4,10 1
TEST NO. 290 PROPELLANT WT. 25,000 LB
s TRACE
statron | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {psi-msec) SHADE BASELINE
114 385 284 12,8 3
115 185 430 10,12,7 3 )
125 151 - 3 R)
116 - - 3 1 )
126 96 262 3 1
TEST No,  il4 PROPELLANT WT. 200 LB
TRACE
sraTion | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (psi-msec) SHATE BASELINE
121 2,034 894 10(9) 2
132 1,238 B84 TO(L2) 1
113 Tol 122 1 2
123 208 116 10(8) 1
114 g4 113 1(2) T
124 85 84 T 5
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LO, /LI, CONFINEMENT~BY~THE~GROUND-SURFACE VERTICAL TESTS
TEST NO. _ 150 PROPFLLANT WT. 200 LB
TRACE
DPRESSURL ‘LSE
STATION SURS IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) {(psi~-mzec) SHAPE BASELINE
121 - - 10 3
132 - - 10 3
113 205 —~ 1(2) 3
123 156 134 10 1
114 90 86 1 2
121 65 86 1 2
TEST NO. 151 PROPELLANT WT. 200 LB
. TRACE
STATICN PRESSURE IMPULS. CHARACTERISTICS REMARES
(BER . . ‘
NUIBE (psi) (psi-msec) R SHAPE BASELINE
101 944 500 ] 2(10) 1
152 773 - { 1(12) 3
113 322 — 7(10) 2
123 318 233 1(12) 2
114 100 99 10(2) 2
124 - - 5(2) 2
TEST NO. _ 185 PROPELLANT WT. _ 200 LB
e o TRACE
STATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (psi-msec) SHAPE BASELINE
123 - - - - 9
132 399 384 2(4) 1
113 362 135 3(2) 1
123 361 132 12(4) 1
114 - - 7(2) 2
124 - - 12,8,3 1
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LOZ/LH2 CONFINEMENT-BY -THE-GROUND -SURFACE VERTICAL TESTS

TEST NO. 226

PROPELLANT WT,

200 LB

STATION
NUMBER

PRESSURED
(psi)

IMPULSE

TRACE
CHARACTERISTICS

(psi-msec)

SHAPE

BASELINE

121

132

445

203

1(12)

113

147

102

1

123

136

61

11(2)

114

43

9

124

154

58

1

TEST NO.

215

PROPELLANT WT,

1,000

LB

STATION
NUMBER

PRESSURE
(psi)

IMPULSE

CHARAI

TRACE
CTERISTICS

(psi-msec)

SHAPE

BASELINE

121

132

4(2)

113

1

123

1(3}

114

9(10,4)

124

54

1(8)

TEST NO.,

216

PROPELLANT WT,

_1,000

LB

STATION
NUMBER

PRESSURE
(psi)

IMPULSE

(psi-msec)

TRACE

CHAFACTERISTICS

SHAPE

BASELINE

121

132

1(12)

113

4(10)

123

4

114

10(11)

124

1

‘% .,;4“ : ”
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L02/LH2 CONFINEMENT-BY-THE -GROUND-SURFACE VERTICAL TESTS

i B R

TEST M. __ 104 PROPFLLANT WT. 200 LB
TRACE
o -
statioy | [RESSURD IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 203 68 10,11 2
132 110 44 10,11 1
113 _ Z 10,4.8 1
123 - - 10,4,8 1 15
114 32 24 1,9 2
124 - 17 4,3 1
TEST M. __ 164 PROPELLANT WT. 200 LB
TRACE
station | PRESSURE IMPULSE CHARACTERISTICS REMARKS
ER i i-msec
NUMBER (psi) | (psi-msec) SHAPE BAS5TLINE
121 - - P 1 15
132 198 35 1,7,11 L
113 83 23 1,11 1
123 re) 37 11,5 1
T14 30 o7 11,4 |
124 15 N 11,5 1
TEST NO. 165 PROPELLANT WT. 000 LB
r‘ TRACE
statioy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE PASELINE
121 523 209 12,7,11 1
132 599 182 12,7 1
113 115 53 4,7 T
123 28 55 4,5 T
114 57 34 1.2 T
124 23 33 1,2 1
1-184
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TEST NO. __103A PROPELLANT WT, 200 LB ﬁ
PRESSURE IMPULSE TRACE L
STATION = CHARACTERISTICS REMARKS !
NUMBER (psi) (psi-msec) SHADE BASELINE
121 544 241 1(12) 2
132 - - 8,4.3 1
113 111 185 1(2) 1
123 92 203 1 1
114 53 85 1 2
124 65 100 1(2) 2
TEST NO. 116 PROPELLANT WT, 200 LB ‘
TRACE .
STATION FRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE '
121 1,058 213 12 1
132 - - 12 1
113 118 56 101 1 |
123 79 60 1 1
124 42 _34 1 2
134 41 36 1 2
TEST NO. 160 PROPELLANT WT, _ 200 LB
TRACE
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 1,258 - 41) 1
132 1.089 - 1012 3
113 243 - 10(2) 2
123 196 138 10(2) 1
114 - 81 1 2
124 84 - 1(2) 2

1-185
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LO,,/LH,, CONFINEMENT-BY~THE-GROUND-SURFACE VERTICAL TESTS
TEST NO, _ 161 PROPELLANT WT. 200 LB
TRACE
[ v
staToN | CRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
121 396 - 1(12) 3
132 308 87 10(11) 2
113 108 - 2(1) 2
123 53 46 1 1
114 31 30 1 1
124 23 26 1 1
TEST NO, 113 PROPELLANT WT. 200 LB
TRACE )
STATION | ©RESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {(psi) {psi~msec) SHAPE BASELINE
132 466 347 10 1
113 403 313 4(2) 1
123 497 316 1(12) 2
114 119 129 1 1
124 125 144 2(10) 2
134 99 141 10(2) 2
TEST NO. 115 PROPELLANT WT, 200 LB
TRACE
STATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 714 134 1(12) 1
132 377 68 1(12) 1
113 88 75 10(2) 2
123 64 86 1 1
114 30 58 11(10) 1
124 32 66 11(10) 1
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Group 9
L02/LHA CONFINEMENT-BY-THE~-GROUND ~SURFACE HORIZONTAL TESTS
&

M%ﬂﬁhﬁiﬂle;h

TEST NO. _ 131 PROPFLLANT WT. 200 LB
TRACE
< A H
staTroy | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - o
135 a7 a1 12 1
113 88 57 10 1
123 - - - - 9
114 53 35 T0) 3
124 z 31 12 3
TEST NO. 132 PROPELLANT WT. 200 LB
— TRACE .
sTaTIoN | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHADE BASELINE
121 594 201 1(12) 1
132 Z n N _ 5
113 113 61 10 >
123 = z 3 1
114 25 25 T0(L) 1
124 27 36 1 1
TEST NO.  133A PROPELLANT WT, 200 LB
- , TRACE
sTATION | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 685 226 4(3) 1
T35 318 a2 1(12) T
13 110 35 1 1
53 = 77 T 1
ar: R = 0 p)
oA 533 e T p)
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LOz/LH2 CONF INEMENT -BY~THE -GROUND-SURFACE HORIZONTAL TESTS

TEST NO. _ 185 PROPFLLANT WT. _ 200 LB o
TRACE ‘
N , :
sTaTion | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9 !
132 758 95 17 5
115 130 o= T40) T
153 118 55 1 1
114 33 3 T T
124 - = - Z )
TEST NO. 186 PROPELLANT WT. _ 200 LB
TRACE
STATION | RESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi—msec) SHAPE BASELINE
121 1,413 241 12 1
132 - = 3 =
13 118 = YE)) T
123 = 55 509 T
114 5% 33 1 T
134 33 38 1(10) 1
TEST NO. 223 PROPELLANT WT, 200 LB
) TRACE
sTATTON | PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 _ - - - 9
152 744 164 7 =
113 137 68 1 1
723 3 13 1(8,2) 1
17 30 T 1 1
137 10 35 5} 1

1-1388
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LOz/LH2 CONFINEMENT -BY-~THE-GROUND-SURFACE HORIZONTAL TESTS

TEST NO. __ 224 PROPFLLANT WT. __ 200 LB
TRACE
o ™ H
STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SPAPE BASEL INE
121 - - - - 9
132 121 96 11(4) 1
113 122 157 9 1
123 - - 8(7) 1
114 37 44 1 1
124 24 23 9 1
TEST NO. 183 PROPILLANT WT, 200 LB
TRACE
STATION | TRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (pei-msec) SHAPE BASELINE
121 845 58 12 -
132 - - - - - 9
113 108 64 1,2 -
123 119 76 12,2 ~
114 48 46 - =
124 47 57 - -
TEST NO. 196 PROPELLANT W7, 200 LB
o o TRACE
ITATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE BASELINE
121 - - - - 9
132 576 - - -
113 - - - - 9
123 222 58 12,3 1
174 - - - - 9
121 35 aq 11,4 -
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L02/LH2 CONFINEMENT-EY THE -GROUND-SURFACE HORIZONTAL TESTS

TEST NO. 228 PRUPELLANT WT. 200 LP
N T TRAC
sTaTioN | PRESSURE NLsE HAREUTERISTICS REMARKS
51 ssl=msen)
NUMBER (psi> "S€C7 | <APE_ | BASELINE
121 - - P 3,4 - 9
132 603 1" L 7 =
113 254 = ' T 7 -
123 183 - T -
114 79 M B 2,4 -
124 - R -
TEST NO. 253 HOPEL T 200 LB
) e TRACE.
STATION | RESSURE Vesz CHARACTERTSTICS REMARKS
NUMBER (psi) (p-1-msec APE SATTLINE
132 683 21 ’ 12 1
113 410 N 2 3 6
123 268 1c 53 3
1.04 L0 i 17 10,12 1
114 ~ i c 1 1
124 B - 1 12,7,3 3 6
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Group 10
LOZ/LHZ Special Tests
TEST NO, 233 PROPELLANT WT, _ 200 1B
TRACE
3 )

STATION PRESSURE INPULSE CHARACTERISTICS REMARKS
NUMBER {psi) (psi-msec) SHAPE BASEL INE

132 362 164 4,12 1

113 447 169 12 2

114 55 - 3,2,11 2

124 72 41 11 1(2)

TEST NO. 242 PROPELLANT WT. _ 200 LB
TRACH
DRI ™ i

STATION PRESSURE IMPULSE CHARACTERISTICS REMARKS
NUMBER (psi) (psi-msec) SHAPE RASEL INE

132 592 288 12,4 1

113 136 - 3 2

114 165 186 10,7 2

124 95 173 11,3 1

1-191
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Section 2
THERMAL DATA

This section consists of a presentation of the basic thermal data that
were obtained from the 25,000-1b and Titan I tests. The following data are
included:

® Heat flux density computed from measurements of the surface temperature

of slabs, and a selected sample of the corresponding slab surface
temperatures. (All available flux density data from the 25,000-1hb
and Titan I tests are included. However, data from Tests 277, 281,

and 282 are not presented; substantial winds in an unfavorable
direction prevented significant instrument response.)

® Radiant flux density within the fireball. (All useful data are
included. However, a limited quantity of reliable data was obtained

due primarily to transducer failure and failure of the window purge
system, No Titan I data were obtained.)

e Radiant flux density outside the fireball, (All available data from
the 25,000-1b-and Titan I tests are included.)

e Gas temperature as indicated by the thermocouple probes - Sandia
Corporation instruments. (Only a sample selection of data from the
25,000-1b tests is presented.)

Gas temperatures as indicated by the photographic recording pyrometer -
a Sandia Corporation instrument-—are not included. However, a graphic summary

of these data is given in Section 6 of Volume 1I.
The dita are organized as indicated in Table 2-1,

The heat flux density data for stations H and S are presented in pairs,
one pair for each station, corresponding to the adjacent slab pairs that existed
for these two stations.as described in Appendix C of Volume I. Usually, the
exposed surface of one of each pair was coated with a black deposit, 5nd,thoir
companion slabs were either coated with a "white" deposit or the surface was
polished. In order that the degree of similarity under identical instrument
conditions could be reyealed, both slabs at Station H for Test 284 were coated
black. These deposits are identified and their properties discussed in Appendix

C of Volume I, and the surface condition and slab material for cach measurement

2-1
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. Table 2-1
Teod S ORGANTZATION OF THERMAL DATA

FIGURE FIGURE

NUMBER THROUGH NUMBER DATA DESCRIPTION
Heat flux density and selected slab sur-

2-1 2-9 Zace temperatures for 25,000-1h LO,/RpP-1
tests.
Heat flux density and selected slab sur-

2-10 2-28 face temperatures for 25,000-1b LO,/LH,
tests.

2-29 2-31 Heat flux density for Titan I test.
Radiant flux density within the fireball

2- -

32 2-33 for 25,000-1b tests.

2-34 336 Radiant flux density outside the fireball
for 25,000-1b LO,/RP-1 tests.

2-37 2_30 Radiant flux density outside the fireball
for 25,000-1b LO./LH, tests,

2-40 2-40 Radlaét flux density outside the fireball
for Titan I test.

2-41 2-43 Temperature of thermocouple probes for
25,000-1b tests,

is indicated on the data figure, Since slight differences in the instruments
of a given pair of slabs are inevitable, the associated bias was minimized by
frequently transposing the sequence or order of the coating arrangement for a

given pair.

For Station P, the slabs at positions 1 through 4 were coated blac<:, while
Fosition 5, the conjugate of Position 3 with respect to gas flow, was coated

white,

Stations H and § were always instrumented with a pair of slabs, and Station

P (which existed only for Tests 288 through 290 and the Titan T test) always
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with five slabs. Any omission of the corresponding heat flux data from this
arrangement 1s due, with one exception, to instrument destruction during the
test. The measurement at Position 3 of Station P for the Titan I test is not

presented due to an inordinately noisy temperature record.

The heat flux density {for a black-coated slab will ten. "o exceed that for
4 white-coated or polished slab due to the marked differencz in radiation

absorbing properties. An exception to this was obtained at Station H for Test

275 (rig. 2-3), where it can be seen that the flux for the polished slab
exceeded that for the black slab by the order'of 10 pércent for approximatély
f the first second. It is not possible to clearly identify the responsible

%: mechanism for this anomaly since several factors are involved. It does %ot

- appear probable that the anomaly is due to differences in the gas température
adjacent to the two slabs since it is unlikely that such differences would be

sustained for a second. The following factor may have contributed to the

irregularity: The thermocouple junction for the slab with the deposit was
effectively at a slightly greater depth, with the consequence that the tem-
perature transducer of the coated slab would not resolve abrupt temperature

changes of the actual surface as completely as in the polished slahb case,

B T

This factor, however, tends Lo be offset by others; for instance, on u

jfé microscopic scale, the surface roughness (or the total effective surface area)

. of the coated slab is greater than that of the polished metallic surface, with
the consequence that energy 59312 enter the coated slab at a slightly greater
rate, (The difference in the surface roughness and thermocouple junction
depth prompted the subsequent practice of coating both slabs of a pair with
deposits having dissimilar absorption properties by similar surface roughnesses

and thicknesses,)

The heat flux density of Station S for Test 284 (Fig. 2-6) is not wvalid

veyond about 3 sec; this time being indicated by a vertical line on the data

figure. The support structure for this station failed at some time during the

test. No data discrepancies are evident until a simultaneous increase and
decrease in the flux for companion slabs commences at the above time, followed
socen thereafter by a decrease for both slabs to physically unrealistic negative

magni tudes.

rira’
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For the Titan I test, uncertainties in the flux density that are somewhat
larger than ordinary are encountered temporarily for some of the measurements
at Station P due to ncise in the temperature —time records. Specifically, noisy
signals were cbtained from zero to 0.4 sec for instrument Position 2, and from
1.2 to 1.4 sec for Positions 2 and 4. This will cause flux density uncertainties

threoughout these time periods and for a comparatively short time thereaftcr.

Regarding the measurements of radiant flux density within the fireball,
correction factors as specified in Appendix C of Volume I have been applied to
the data presented in Figs. 2-32 and 2-33. For Test 284 (Fig. 2-33), the
window purge system did not successfully function for the measurement labeled
"HTL, quartz", and was only partially sﬁccessful, i.e., there was an opaqgue
deposit over about one-half of the window, for the measurement labeled ''Sandia,

quartz."
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Section 3

S-IV FRAGMENTATIO." DATA

A controlled failure test of a full-scale Saturn S$-1V stage without en-
gine, loaded with approximately 91,200 1b of LO2/LH2, was conducted during this
program, The obiective of this test was {o cbtain a full-scale data point re~
garding the hlast and thermal hazavrds of the L02/LH2 propellant combination,
Failure was induced by rapidly removing an 18-in.-diameter plug from the inter-

tank bulkhead with a cutter ram,

A detailed discussion of the test objective, a detailed description of the
apparatus used to create the desired failure mode, and the blast and thermal

results from this test are given in Vol, I.

Following this test, a complete fragmentation survey was conducted of the
test area. This survey included locating, measuring, weighing, and describhing
each fragment from the S-IV vehicle weighing over 1 lb, The area covered was
from 100 ft from ground zero to the cuter limit of the firagment dispersion,

which was approximately 900 ft,

The pirocedure used for this survey was to lay out on the ground surface a
system of 16 radial lines marked off in 100-ft increments, thus dividing the
area into 128 easily defined areas., Teams of URS and AFRPL personnel then
searched each of these areas, and as each fragment was collected, its approxi~-
mate location within the area was noted on a map and an identification number
written on the fragment, 'The fragments were then loaded on a truck for trans-

portation to a central point for weighing and measuring.

The data from this survey are presented in Figs. 3-1 through 3-4 and in
Table 3-1. Each of these figures presents one-fourth of the total area, with
the numbering system starting at the 11 o'clock instrumented leg (the leg
oriented toward the blockhouse), FEach fragueut is shown on these figurez with

an identification number and a dot representing the approximate location,
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Table 3—-1 presents the pertinent data for each fragment,

In addition to this survey, nine selected areas near each of the three in-
strumentation legs were surveyed for all fragments over 1 in.?. These areas

were 50 ft square and were located at 200, 400, and 600 ft from ground zero,

The data from this survey are presented in Table 3-2, All identified fragments

over 1 1lb which were found in these areas have also been included in this

tabkle,
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