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SUMMARY

M10 propellant, 0,018 inch .Web,v single perforation, was detonated in con-
figurations representative of orthorhombic shipping boxes, and a simulated in-

plant conveyor bucket.

Blast output parameters were measured and TNT equiva-

lency was computed based on comparison with TNT hemispherical surface bursts.
The results of these tests are represented in the table below and in figures on

the following pages.

Within experimental error, the pressures and impulses from

the orthorhombic and conveyor bucket configurations (11. 34 kg, 22.68 kg, 45.36
kg, 65.77 kg) scaled according to the cube root of charge weight.

Pressure (P) and Impuise (I) TNT Equivalency (%) at Scaled Distarce

3 1 1
1.19"1/kg1/3 l.slm/kgl/ 2.13m/kg 7 3. 5’Im/kg1/3 7.14m/kgl/3 15.9m/kg /3
Configuration 1/3 1/3 1/3 1/3 1/3 173,
Mass (3.0ft/1b ") (4. 05£t/1b (5. 38ft/1b 9.0ft/1b”™" ") (18, 0ftAb " ) (401t /b
P 1 P 1 P 1 P 1 P ‘ 1 P 1
Ratio h/w < 1
1134 g -
2.7 by 118 330 143 290 140 130 9% 85 60 10 90 13
43.36 kg
Ratio h/w > 1
45.36 kg 185 210 140 330 150 163 90 80 15 60 140 30
63,77 kg

65.09 cm
(25 5/8"

M-24 metal lined
wooden box

45.36 kg
65.77 kg

L Imul- conveyor
(fiberbosrd)
11.34 kg

wooden box

22.7 kg

75,28 e o
(20 5/8" | °

M-25 stainiess stesl vented
contaiser

48,38 kg
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INTRODUCTION

BACKGROUND

Plans are currently underway for designing new and modernizing existing U.S.
Army Production facilities ..nere M10 propellant is loaded into munitions. Although
all building and equipment wssigns have not been finalized, it is known that bulk
quantities of this material will Le found at various points in the load, assemble and
pack (LAP) operations.

M10 propellant is a Class 7 (DOT Class B) material and is shipped in four types
of containers, the type being dictated by the weight of the propellant to be shipped. For
a quantity of 22,7 kg the required container is a M-17 metal lined wood box, Drawing
Number 76-4-56. For quantities of 45. 4 kg two types of contahiers, a M-24 metal
lined wood box, Drawing Number 76-4-46 and a M-23 stainless steel vented container,
Drawing Number 7549033 are used. The M-24 metal lined wood box is also used for
quantities of 68.0 kg. The various shippinz containers of M10 propellant will be re-
ceived and stored in Stradley Igloos. The bulk material will then be weighed into 11.34
kg increments and transferred via bucket conveyor to the propellant charge preparation
building.

Safety engineering and cost eifectivenc== ronsiderations require xnowledge of
hazardous material characteristics as an input to facility design requ’rements. In
this instance, specific data is required on the explosive output characteristics of M10
propellant in quantities and configurations representative of those found in processing. '

OBJECTIVE

The objective of this work was to determine the maximum output from the detonation ’
of M10 propellant in terms of the airblast overpressure and positive impulse compared 1
to known characteristics of a hemispherical surface blast of TNT. ‘

MATERIAL

The test material was Propellant, Explosive, Solid Class B Propellant M10, Type
2 (Lot numbers RAD 68725 and RAD 88725), 0,018 inch web, single perforation (SP)
grain, containing 98 percent nitrocellulose (13.25 percent N), 1 percent potassium sul-
fate and 1 percent diphenylamine. The propellant was received from Radford Army

Ammunition Plant in standard shipping boxes (Drawing Number 76-4-46) containing
65. 8 kg net mass,



TEST PLAN

Airblast output was evaluated for masses and configurations of M10 propellant
representative of three shipping «nd in-plant situations, Physical characteristics of
the test items were as follows:

(1) An orthorhombic container, Figure 1(a), was used to simulate the canveyor bucket.
Two-piece telescoping fiberboard boxes were fabricated and filled with 11,34 kg of
M10 propellant,

(2) M-17 metal-lined wood boxes, Figure 1(b), were used for charge weight of 22.88 kg.
The box was approximately half full as shown in the figure.

(3) M-24 metal lined wood bcxes, Figures 1(c, d), were used for 45,4 kg and 65, 8 kg
quantities of M10, with boosters placed as shown,

(4) M-25 stainless steel vented container, Figure 1(e) was used for 45, 4 kg quantities
of M10 pcropellant.

A conical shaped booster charge of Composition C-4 high explosive was placed in
the center of the top of each contairer, buried such that the apex was level with the top
surface of the test material as shown in Figure 1(f), The booster was detonated with
an engineers' special J-2 Blasting Cav insertec at the apex and embedded te the cen-
ter of the cone, A single test for each configuration was performed using n booster
equal to 1 percent by weight of the test charge, and subsequent visual observations in-
dicated the absence of unburned propellant. However, since the TNT equivalent weight
of C-4 is factored out during data analysis, 1.5 to 2 percent boosters were used to
assure complete detonation in subsequent tests. Three or four tests were performed
at each specified charge weight.

The test charge for each configuraiion was placed on a 9.61 by 0.61 by 0, 6064m
thick 1010 carbon steel witness plate in the center of the test area shown in Figure 2,
The area was refurbished after each test subsequent to measurement of crater dia-
meter and deoth.

INSTRUMENTATION

Twelve Susquehanna Instruments Model ST-7 side-on blast transducers wers
mounted in wcoden blocks that were buried so that the sensor was at ground level in
two arrays within the test area shown in Figure 3, Distances between traasducers and
charges were calculated to correspond to scaled distances of 1.19, 1.61, 2,13, 3.57,
7.14 and 15, 87 meter/kgl/ 3, The trausducers were individually calibrated prior to
each test series with pressure pulses from a standard solenoid-actuated air pressure
calibration fixtuce, adjusted to correspond to expected blast pressure on an assumed
TNT equivalency of 100 percent. This calibration was verified initially by measuring
free field blast pressures from 0.454 kg bare spherical charges of 5./50 pentolite.
Signal line continuity and channelization were checked prior tc each test., Details of
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{2} scaled conveyor bucket

(11.34 kg)
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(b) M-17 metal lined wooden box
d/ 41.43 cm (22.7 kg)
(16 5/16'")
Booster 41.43 cm

© —»" (16 5/16"
e,

65.09 cm :
(25 5/8 1

{¢) M~24 metal lined wooden box
{46.4 kg)

27,78 cm (26 5/8") |
(10 15/16") :

75. 25 cm (d) M-24 metal lined wooden box
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Booster

Q
(e) M-25 stainless steel vented container
(45. 4 kg)

(f) booster and charge placement

Figure 1. Test Container Configurations
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distances between charge and transducers, calibration pressure and expected peak
blast pressures at each distance are shown in Table 1,

Table 1. Transducer Calibration and Placement

Scaled Distance in Meters (Ft) From Charge
Distance Calibration | Expected Charge Charge Charge Charge
A /3 Pressure Pressure | Weight Weight Weight Weight
Channel /3 kPa kPa 11.34 kg | 22.c8 kg | 45.4 kg | 65.8 kg
Number | (RAb°%) | (psig) (psig) (25 1b.) (50 1b) (100th) | (145 iy
i 1.19 689 868.6 2.67 3.37 4.24 1.80
o 7 (3.0) (100) (126.0) (8.77; (11.05) (13.92) | (15.76)
a 1.51 414 431.5 3.61 4.55 5.73 6.49
% (4. 05) (60) (68. 35) (11. 84) (14.9) (18. 80) (21. 28)
s 2.13 207.8 250.5 4.80 6.04 7.61 8.61
» 9 (5.38) (30) (36. 33) (i5.73) (19.8) 24.97) | (28.26)
0 3.57 68.9 87.9 8.02 10.11 12.73 14. 41
4“1 (9.0) 10) {12.74) (26. 32) (33.2) (L7 | (47.28)
u 7.14 34.5 24.9 16.04 20.21 25.47 28. 82
5 (18.0) (5) (3.605) (52.63) (66. 3) (83. 55) (94. 55)
. 12 15.87 34.5 7.45 35. 64 44.92 56, 59 64. 05
& (40.0) (5} (1.081) (117.0) (147. 4) (185.66) | (210.14)

Each transducer with inherent charge amplifier was connected to an underground
coaxial cable system which leads into the instrumentation building, approximately 600
feet from the test area. All signals were amplified by Dynamic 6457 units and re-
corded on a 14-track Sangamo Model 4700 tape recorder at 152 centimeters per sec-
ond (G0 ips), along with aa initial timing signal from a break wire placed on the
booster charge and one millisecond timing pulses. The nominal response (-3dB) for
this recording system is 30 kHz . Dsta from channels 1, 2, 7 and 8 (i.e., the closest
transducers) were simultaneously recorded at 305 centimeters per second (120 ips) on
a Honeywell Model 96 tape recorder. Data from the magnetic tapes, read at 19,05 cm
per second, was recorded on a Honeywell Model 1612 oscillograph operated at 101.6
cm per second.

Photographic coverage was restricted to one test for each configuration, see
Figure 3. Motion picture coverage includec a Hycam Model 41, 004 camera operated
at 1500-4000 frames per second (fps) and one Mitchell camera operated at 24 fps.
One Hulcher Model 40, 70-mm sequencing still camera, was operated at 20 pictures
per second. Fiducial markers in the field of view with 3. 05 meter spacing aided in
determination of fireball diameter. Standard meteorological data was recorded for
each test,
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RESULTS

DATA ANALYSIS

Feak blast overpressure, time of arrival and scaled positive impulse in-
formation was obtained in direct analog form from the oscillograph records. .
After exclusion of poor results that could be attributed to instrumentation mal-
function, impingement of fragments on the transducer elements or improper
calibration, average values for peak pressure and scaled positive impulse were
calculated for each weight and scaled distance.

The average peak pressures were compared directly with staniard refer-
ence curves for hemispherical TNT surface blasts (Reference 1) to derive TNT
equivalency (Ep) as a percentage by weight based on equivalent side-on blast
pressure at equal distances from the charge:

z3 |
= = 3 !
Ep 100 WTNT 100 ;mo 1) 3
Z
WMIO constant INT constant
pressure pressure

and distance

where W is the weight of explosive, Z is scaled distance, P is the peak blast
pressure and the subscripts refer to the explosive material.

Calculations of TNT impulse equivalency were based on the analytical method of
McKown and McIntyre (Reference 2). Thus the impulse equivalency, Ej, is given
in terms of measured parameters by

1.42 I 1.58 (2)

E M10 Mlo0 ,

[ = 0-0163 yA

where I is the measured impulse in (kPa) (mS&C)/kgl/3 at scaled distance Z . ‘
in meters/kgl/ 3, i

An analysis of contributions to the measured peak pressure and impulse
showed that the weight of booster material used for these tests is insignificant.
To a first approximation, the TNT equivalencies of the C4 booster and the M10 ;
propellant were assumed equal, i.e., the actual explosive charge weight is the |
sum of the booster and test material, Neglect of the booster then corresponds
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to an error of 2 percent in weight of explosive and a maximum error of 1 per-
cent in scaled distance. Uncertainties of this magnitude produce corresponding
errors in pressure and impulse that are considerably below the standard devia-
tion of reference tables (Reference 1) and are an order of magnitude less than
experimental errors in normal blast measurements. The same conclusion is
obtained for any reasonable assumption concerning the actual equivaiency of the
booster material; the contribution may be totally neglected for booster weights
on the order of 2 percent, test material equivalencies in the range of 50 Y%-
cent to 300 percent, and scaled distances in the range from 1 to 16 m e

TEST RESULTS

Data sheets for all tests with pertinent measured parameters are given in
Appendix A. Selected pretest and posttest still photographs are given in Appen-
dix B. Test numbers shown are for local reference only and provide access to
original range data files.

Average pressure, scaled positive impulse, and time of arrival data, with
standard deviations, are summarized by test configuration in Tables 2 thru 6
and Figures 4 thru 9. Percent TNT equivaiencies for all ~harge weights are
shown in Figure 10 as functions of scaled distance. Composite equivalency
curves based upon similar ratios of Leight to weight (h/w) are shown in Figure 11
and are reproduced in the Summary section of this report. Fireball duration and
diameter as measured from the high speed motion pictures are given in Table 8.

I ICUSSION

The plots of peak pressure versus scaled distance (Figures 4 thru 8) from
the orthorhombic configuration show the same general trend that has been ob-
served in recent TNT equivalency determinations on other explosive and pro-
pellant materials. Compared to corresponding TNT hemispherical surface
buf%, the observed pressures are greater at the near field values SZ <6 m/
kg ' ") and less than the standard for far field values (Z )6 m/kgl/ ). Impulse
versus distance data shows similar tendencies, although impulse equivalencies
were significantly higher than the pressure equivalencies at the near field values.
Pressure and impulse data obtained from the 11,34, 22,78 and 45.5 kg charge masses
in similar ratio h/w < 1 are fit by a single curve. Similarly, data from the
45.4 and 65.8 kg with similar ratio h/w > 1 also plot as a single curve. The
composite data is shown in Tables 7 and 8 and Figures 9, 10 and 11, Esaentially S-
shaped TNT Equivalency curves were obtained by use of the mean data, see Figure 12.

Figure 13 is a graphical presentation of the deviation from cube roo' scaling
using the M10 propellant data. A positive slope indicates that increasing charge
masses at constant scaled distance results in an increase in pressure or impulse
equivalency. Conversely, a negative slope is indicative of a decrease in pressure

P - O — R T L e




or impulse equivalency for increased charge masses. Although a positive slope
was obtained for side-on pressure and a negative slope was observed for scaled
impulse, to within experimental error the data correlated with the standard
TNT cube root scaling for all charge weights tested.

Fireball characteristics shown in Table 9 were obtained from the high speed
motion pictures taken during a singular test at each charge weight. The fircball
diameter and duration were compared to predictions from equations given by
High (Reference 3):

D = 3.86 W0.320 : D = 0.299 w0.320
where D is the fireball diameter in meters, W is the weight of material in kilo-

grams, and T, is the duration in seconds.

The observed fireball diameters do not agree with predicted values except
for the data from the 11.34 kg test, and there does not appear to be any general
correlation in the data. The fireball durations are fit reasonably well if the
constant is revised, i.e.,

TD ~0.13 Wo' 320

It is apparent that variations due to container construction, geometry, and ullage
prohibit a detailed analysis with the limited data from these tests.

The 24 frame per second motion pictures were used only for test documen-
tation and for verification of the fireball information obtained from the high speed
fiim. The Hulcher camera provided excellent documentary photographs of the
reaction characteristics, as shown in Appendix B.

CONCLUSIONS

1. The pressure and impulse TNT equivalr.ncy of M10, Type 2, SP 0.018
propellant in four orthorhombic configurations varies with scaled distance
and is greater than 100 percent at near field values (Z <3m/kgl 3) and
less than 100 percent at far field values (Z 2 3m/kg!/3),

2., Within experimental error, the pressures and impulses from the ortho-
rhombic and conveyor bucket configurations (11. 34 kg, 22.68 kg, 45. 36 ky,
65. 77 kg) scaled according to the cube root of charge weight.

3. The blast output from M10 propellant is dependent upou the configuration in
which it is detonated.
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Table 2. Summary of Test Results, 11.34 kg Charges

Peak Scaled Positive Pressure Impuise
2. m /kglla Time of [Pressure |Impulse TNT TNT
R, meters| 7 Arrival  |kPa kPa. ms./kgll/}’3 Equivalency | Equivalency
(ft.) (R/1b° ) (ms) (psi) (pst.ms/lbs" " *) | Perceat Percent
== - —— —
2.67 1.19 0.99 +0.10(1138+119 583, 9+106. 8 155 #15 385+100
(8.1 (3. 00) (165.+17.3) | (66.18+11.9)
3.61 1.61 1.7440.15 1578, 468 336, 2+52 140422 300+35
(11.84) (4. 05) (83.949.8) |(37.4745.8;
4.80 2.13 3.1740.22 245, 2440 156.2+28.1 95424 120435
(15.7) (5. 38) (35. 5745, 71* (17.4142.8)
8.02 3.57 9.2240.53 |71.746.8  |56.7+10.8 70+10 60+15
(26. 3) (9.0) (10. 440. 99) | (6. 32+1.2)
16.04 7.14 29.6140.73{19. 242 35.444.0 60+14 7548
(52.6) (18.0) (2.7640. 33) |(3.95+0.45)
35.7 15.87 83.93+1.03[6.6+0.4  117.9+1.9 7547 85+15
(117.0) (40.0) (0.95+0,06) | (2. 00+0. 21)
Table 3. Summary of Test Results, 22.68 kg Charges
Peak Scaled Positive Pressure Impulse
2 A 1/3 | Time of Pressure |Impulse /3 TNT TNT
R, meters * 1/3 Arrival kPa kPa. ms/kg Equivalency | Equivalency
(ft.) (ft/ibs (ms) (psig) (psL. ms/1bl/3) | Parcent Percent
3.37 1.19 1.2510. 09 1146+128 492, 3+66. 4 145+20 345+70
(11.1) (3.0) (163.3+18. )] (54. 86+7. 4)
4.55 1.61 2.0940.18 | 634242 296, 9+70. 0 155+15 250495
(14.9) (4.05) (91.946. 05) |(33.08+7. 8)
6.04 2.13 3.7640,12 | 337492 141,4417.9 150+60 115440
(19.8) (5. 38) (48. 86+13. 4)|(15. 76+.2.0)
10.1 3. 57 10.16 + 0. 17| 72.344.5 57.748.1 85+5 60+7
(33.2) (9.0) (11. 5040, 85)) (8. 43+0.9)
20, 2 7.14 37.4340.19 | 18,341.0  |34.642.7 60+5 7548
(66.3) (18.0) (2.6640.15) [(3.86+0. 3)
“.9 15.87 106.2140.46 | 7.741.7  [17.043.6 90+25 80425
(147.4) (40.0) (1.1140.24) |(1.90+0,4)




Table 4. Summary of Test Results 45,4 Charges With a Ratio h/w <1

I Peak Scaled Positive Pressure Inpulse
z Ml/:! Time of Pressure |Impulse /. TNT TNT
R, meters » 1/3 Arrival kPa kPa. ms/kg 1/3 Equivalency | Equivalency
(ft.) (ftAb %) (ms) (psig) (psk.ms/lbs ) | Percent
e —————
4,24 1.19 1.€640,20 | 1066.6+152 |416.7490
(13.92) {3.9) (154, 7422, 1) (46. 44+10)
15713 1.61 2,8140.30 | 619+32 293. 3#72 150+10 230+70
(18. 80) (4. 05) (39. T+4.7) | (32.69+8)
7.61 2.13 4.4040.45 | 367483 167. 8427 165445 125425
(24.97) (5. 38) (53.2+12.0) | (18.743.0)
12.73 8. 57 14.6740.75 | 71.747.1 |58.9+2.2 75410 6545
(41.77) (9.0) (10, 4+1,00) | (6. 56+0. 24)
25.47 7.14 47,1741.62 | 18.8+3.4  }28.5+2.1 60+15 55+10
(83, 55) (18.0) (2.7240.5) |(3.18+0,23)
56, 59 15. 87 134,0442.18 | 7.10+41.6  |10.1+2.7 95+20 55+15
(185. 86) (40.0) (1.03+0, 23) | (1.12+0, 3)
Table 5. Summary of Test Results 45, 4 kg Charge in the M-25 Stainless Steel Veated
Container With a Ratio h/w> 1
Peak Scaled Positive | Piessure Impulse
2. mA 1/3 | Time of |Pressure Impulse /3 TNT TNT
R, meters | /3 Arrival kPa kPa.ms/kg 1/3 Equivalency | Equivalency
(ft.) ft/lbs™" ) (ms) (psig) (psi- ms/lbs { Percent Percent
4,24 1.19 1.4340.11 11350459 353473 185+15 215470
(13.92) | @3.0) (195.848.5) | (39.348.1)
5.73 1.61 2,45+40. 13 | 827+156 269463 200455 175425
. |as.80) | (4.05) (120422,5) | @0+7)
| e 2.13 4.37+0.5 |333+70 186+22 150445 185435
; 24,97 | 5.38) (48.3410.1) | {20, 742.5)
b 23 3.57 12,9441.72[78.648.3 5248, 9 85+15 45425
b |anm | e.0 (11.441,2) | (5.8+1.1)
| S T LT %3:1.74  [21.742.8 | 26.5+1.8 80420 15510
(83.55) | (18,0) @.1540.4) | (2.95+0.2)
6.59 15,87 132,942.1 [7.1:0,8 6.3+1,8 60420 1646
(185,68) | (40, 0) (1.0340.12) | (. 7+0.2)
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Table 6. Summary of Test Results 65. 77 kg Charges

. Peak Scaled Positive Pressure Impulse
7. m/k 1/3 Time of Pressure Impulse 1/3 TNT TNT

R, meters ’ 1% Arrival kPa kPa.ms/kg 1/3 Equivalency } Equivalency
(ft) (ft/tbs™ " ") (ms) (psig) (psi. ms/lbs"/ ) | Percent Percent
4.80 1.19 1.7540,15 | 934113  |340.6+i19 110420 180448
(15. 7€) (3.0) (135. 5+16. 4)|(37. 26+13. 3)
6.49 1.61 2. 7240.36 587485 368+130 130415 350+49
(21.28) | (4.05) (85,1412, 3) {(41.02+14. 5)
8.61 2,13 4.62+0. 67 312490 161.3+33 180+40 150425
(28. 26) (5. 38) (45. 2+13.04)|(17.9843. 7)
14.41 3.57 13.97+1.64 | 90.4+14,2 [68.+15 105420 75428
(47. 28) (9.0) (13.11+2, 06) (7. 58+1. 7)

: 28.82 7.14 50.5+1.97 | 21.1#1 29.845.5 75+ 5 60+16
(94.55) (18.0) - (3.0640,13) |(3.32+0.61)
64.05 . 15, 87 147.841.98 8.1+1,37 1143.6 110430 40+12
(210,14) (40.0) (1.1740.2) |(1.23+0.4)

Table 7. Summary of Test Results of 11,34, 22.68 and 45.36 kg Charge Weight Combined

O A e e e

with Ratio h/w < 1

Scaled Scaled Peak Scaled Positive Pressure Impulse "
Distanoel /3 Time of Pressure Impulse /3 TNT TNT

z, Arrival kPa kPa.ms/kg 1/3 Equivalency Equivalency
@t/1bs1’3) | me/kgl/3 | (psig) (psi-ms/lbs ' °) | Percent Perceat
1,19 0.44+0.03 | 1027+83 501472 113+10 326 +39
3.0) (149+412) 55, 848)

1.61 0.76+0.04 | 61348 318436 143+14 279442

(4. 05) (88.9+7) | (35.4+4)

2,13 1.3240.07 | 299462 149+18 138431 128 _+22
(5.38) (43.449) | (16.6+2)

3.57 3.8440.18 | 7447 59,2+4.5 87+13 6416

(9.0) (10.7+1) (6. 6+0. 5)

7.14 13,1740,28 | 1942 32,346.3 62+11 7148

(18, 0) (2,740, 3) (3.640.7)

15.87 37.4740,45] 7.641.4 16.642.7 93+46 77415

(40, 0) (1.140.2) | (1.8540.3)
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Table 8. Summary of Test Results of 45.4 and 65. 8 kg Charge Weights Combined With

Ratio h/w < 1

Scaled Scaled Peak Scaled Positive Pressure Impulse
Dlslancel /3 Time of Pressure Impulse 1/3 TNT TNT
z, kg, ! Arrival kPa kPa. ms/kg /3 Equivalency Equivalency
ft/ibsl’%) | ms@/ 3 | (psig) (psi-ms/lbs” ") | Percent Percent
1.19 0,43+0,03 | 1218+193 347464 163436 211443
@.0) (176.6428) | (38.7+6)
1.61 0.68+0,05 | 57948 347464 140+29 329 +51
(4. 05) (83.9+12) (38. 718)
2,13 1.1940.11 | 325490 169427 151449 164429
G.38) (47.1+13) | (18.843)
3.57 3.28+1.00 | 81.449 6249 8917 79416
®) (11,841,3) | (6.9+1)
7.14 12.5740.30 | 20.9+0.8 | 28,743.6 7446 57+10
@s8) (3.03+0.11)| (3.2+0.4)
15,87 36.724+,38 ] 8.5+1,7 9.2+1.8 140455 30+10
(40) (1,24 40. 24)] (1.03+0. 2)
Table 9. Fireball Duration and Diameter
Maximum
Charge Fireball
Weight, Diameter, Fireball
kg meters Duration,
(Ib) (ft) ms
— |
11.34 9.14 300
(25) (30)
22.68 18,29 300
(50) (60)
45.4 19,81 550
(100) (85)
| 65.77 30,48 550
(145) (100)

14
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APPENDIX A

FIELD DATA SHEETS

Test Number 15-€-01 A1

TEST TITLE w DATE K7 T2 . N AJ Test 5.4 hg M10 Propellant
TENT SAMPLF TINE 3nre.
SAMPLY WFIGHT 100 Iba/45. 36 kg TEMP. R, /i S\ S
IGNITIIN SOURCE J-2 Engiueer's Special Mlasing Cap ~ HUMIOITY 808
BOOSTERWT.  1Mh./.48 kg Corp C-4, 1% of Charge Wi, BAR, PRES, 39.8¢ -
TEST NUMBER  15-6-01 A} WIND D(R. 908
CONTRACT NO,  NASS-2T780 WIND VEL, 9 Kmots
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=0.59
3
1.61 - - 3.8 | Mo deta
° (24.97) Y &Y
«tg) %mu 4.0
1
‘ 121 | (8. 80) 14.1
10 4.1 9.8 as.2
{14 (1.27 15.7
. WITNESS PLATE " EX | ;
GROUND ZERO 25.47 0.9 (3. 34) 41.0
(83,85) % 4 b1
APPARENT n (3.0) (3 01) 4“8
n.c‘lnm CRATER »J R L% I
24"y e se. 51 (1.8 (1. 60) 134. 4
i‘-——J.lam——(ll'S") ——t (185, 88) - -
12 - - - {Nodus
Not Drawn to Sesle
FIEL.D EVALUATION
No data chanaels 3 and 12
[of t was found,
Box orieated with ends N> ad South
Accostice dgts wps megeured,
Test Number 15-6-01 A2
L) 4
TFST TITILE Explosive Equivalency Testing DATE Vi 7. | A, Test 45.4 kg M10 Propeiltast
TFST SAMPLE  M10_Propellant; M-24 Shipping Contalner TTME 1487 Hre.
SAMPLE WEIGHT 100 Iba/45. 96 kg TEMP,  APT/ILEC Time
IGNITION SDURCE :-! usﬁr- %" Blasting Coap HUMIDITY 4% Arrival
BONSTER WT, I.Iﬂ !m' ‘m"u " BAR, PRES, 39.81 @b\
TEST NUMBER 42 507 4 WIND DR, X 1 “u (199) (46, 48) 2.0
CONTRACT NO. 8 Knots (13,92 YT |IEY
Mamsgrase 0 WINDVEL ? 180 (88.01) e
WY | .7
? 813 | (80 (31.29) %)
COMPOSITION C-4 BOOSTE It CHARGE L as.s0) |ETY
Ratio h'w=0.69 s 96 90. 74
i ) % ) 2.6
s g r‘h' g
1.6 {33) 4. 4.7
N (2¢.9m ._;‘.:‘."L
16, 48
. N _.h_'_'l
12.73 1, 134
10 “Lm "l""c 'T"ﬁ'.i!.
(10, 8) 81 18.0
‘s 14,8 .§
a ey 2480 51
n t& 85 [Tae.7 [X]
3 qy_%"T')___,L.!!s'
¢ I
n» Gadlt
1 assen [ 139 6.7
Mot Drwws 1o Scale —ilin
FIELD EVALUATION
Sommigts dvicagtion
Kasalelast AWt
CrancDiwsssion 8. 64 mader deen G 2. M meler wify
A on data wes mentared.




Test Number 15-6-01 A3

TFST TITLF DATE wn 0 A Tost 434 kg 10 Proyeliast
TEST SAMPLE  M-34 r TIME AR,
SAMPLF WEICHT 100 Phe/43.36 kg TEMP, nrr/mIc Diatance
IGNITION SOURCE J-2 ) _#lﬂ_ HUMIITY 348 “c‘“‘ Motors Remarhs
posTER W, Pt o BAR. PRES. 20.08 Hmﬂ e |
TEST NUMBER  11-8-01 Ay WIND DIR.  _ep° ! ﬂ::.l;, Bud duta ringteg -
CONTRACT NO.  NASS-21T7S0 WINDVEL. llkaets T
2 8
8.0
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w =059 s
)
ra -4 |Mopesk
. nm X
12 18,93 4.2
: g s
nn oy | @em 14,2
1 . m 4.3 sT.2
09 | @m 14.8
GROUND ZERO s .4 3
s @ | oan 15 4
n (@88 | 138 0.y
2 53 ae
. (X3 158
5.5
1 ass.e8) [ 6.2 )
L 1998
Not Draws 1 Bcale 2

FIELD EVALUATION
Complets detomation. No vnburned propellest. A 1% booster weight is to be wiitised
throughout the remeindar of the test period,

Test Number 15-6-01 A4

K% 7 ( S

Ai Test 45. 4 kg M10 Propellant

TEST MITLFE Wln valoncy Testin DATE

by ant; W~
TFST SAMPLE ontel ner TIME 1400 Hre.
SAMPLE WEIGHRT 100 H‘ﬁ" g TEMP. 76°7/34.4°C

IGNITION mURCEW HUMIDITY  31%
BONSTER WT. .

MotCurmwy, BAR, PRES. 90.88
TEST NUMBER 13-6-01 Ag WIND DIR, _34¢*

N T

CONTRACT NO.  NASS-2TT5¢ WIND VEL. 11 Xoots

T (imited r paak
Before return to basel tee

N ™"
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=0.59 i 2 s
3 1.6 [ (@ - N
N (M. 2.3 183.9
4] (17:18) 4.8
P 5.6 881
1. n L 43
10 4a.m) “.3 43
. u (879 Al
GROUND ZERD s 10.3 .9
28,47 iR A
1 (83.88) } 182 e
- G _Ath AL
M ) (Y
L d NN A
18 (1ss.00) | 13,0 7.4
a8
Mot Draws t9 Scale A
FIELD EVALUATION
Comnlete fntenstios.
Phatograghic coverggs.  Jyousm 1569 (fpe) Beloknr (80 pps) Dsvusme —
Roxonde Kant onf Wegt
Crater Smengion 9. 8] motory doap by 4. | motery eide
Acougtios dets was measured.
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Test Number 15-6-01 A5

VEST TITLE R anm T = AW A A, Tost 45.4 kg M10 Propellent
(16 Propeliant:
TEST SAMPLE LL?‘.M&L__ TIME i1 Poak Scaled Positive | Time l
SAMPLE WEIGHT 100 Iba /45,36 kg TFMP, JTE/asST Distance | Pressure |impulse wvale
JooWe‘as. kg 5 Arrival
IGNITION SOURCE 13 Englosers Special Blasting Cap HUMIDITY 2% 2’""‘ Metars :"' ”:::/:m v (S
. . + 45 kg; Comp C- 1 , 30.02 _ u—"—é“#“ = ey
MYSTER WT, 1, of Charie WL, BAR. PRES. 30.08 ; - - Ringing. Unable to detern-ine
THST NUMBER  15-8-01 Ag WIND DIR, 360 w2 - - 1.6 |peak. Txdcr was replaced.
(13.92) [ S85Y LN
CONTRACT N0, NASA-27750 WIND VEL., 10Knotsa 1 6 1
- -
2 5.13 3.6 _
COMPOSITION C-4 BOOSTE R CHARGE Ratio h/w =0.59 s .59 a7
3 Bad teder.
7.61 L1
. (24.97)
.1 .
4 12,73 14.2
= (1 |62 55.8
®) (6.22) 15.7
GROUND ZERO 5 20.7 2.6
25.417 | 2.0 8.3
n (83.85) | 16.5 )
(2.4 (3.79)
G 6.2 15.6
%.59 | (0,9) A14)
12 (8s.66) [ 13.8 10.7
- (2.0 I 16,2
Not Drawn to Scale —
FIELD EVALUATION
Box onds orientatod East and West
Acoustics data was measured
Crater dimension 0. 65 meters by 4 05 meters wide.
Test Number 15-6-01 A6
PEST FITLE Explosive Equivalency Test DATF 8/1/18 Ag Teal 45,1 kg M- M10 Propellant -
1 i CR Y ! ™ ‘EE Conta -
TESTSAMpLE 0 TrOPSTRR 2— YV 18 T FRTE-err— -
SAMULE WEIGHT 100 Ibs /45,4 kg TEMP, B5°F/28, 4°C Distance | Preasurs |Impulse old .
— - = - i Arrival
IGNITION SOUNCE  J2 Engineer's Specia' Blasting Cap nommiTy 4% mesc) | Nemarks
T 3 G Hﬁ:
WOOSTERWT, 11/2% of (‘hr" BAR. PRES, _30.01
PSRN 14-6-01Ag WIND DIR. 209 ! 43¢ +“)m {38.30) 1.33
S (13.92) [ 13 286, 3
CONTRAC T N NAS8-27750 WIND VEI. _12Knotsa ? (200) 131.97) 1.4
AL 7.9
2 5.7 (120) (24.41) 2,35
- (18.80) 3 5 Timlted 1
COMIMISITION ¢ 4 BOOSTER CHARGE 49 o Ratio h/w =25 . 120) (28,12 2.6
A %ﬂ 173.1 Limited
7.8 42.3 (19.29) 3.58
= (24.97) %hj 2.1
E 80) (23.84) A8
2 £ 5 689 [T
. : 1273 | 1o.0) (4:98) 0.5
& g 1 ORI s 58.2
12.2 % 14,3
GROIIND ZERO ’ 26.47 5 ;
(83.68) [ 18.8
n
2.7) (3.79) 4.8
. .3 4.
5.5 | (1.5 4
- (188.80] 5.6 7.9
1342

Not Drawn to Scale

FIELD EVALUATION
Motion Picture Coverage

Acoustic Measurvments

Crater Dimension . 45 meters desp by 1,02 meters wide
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Test Number 15-6-01 A7

TEST T Expiosive Eguivilency Test . DATE eie K Teal 45. 1 kx M10 Propellant
y ¥ 3 M4 Shipping Contal 4
TS SAMETE M10 la TIME aue . Pesk  [Scaled Pusitive | 1ime
SAMELE WEIGHT 15 1k (100 1bw) _ TEMIY, B5°F/29.4°C Iistance | Pressure |Impulse wa
IGRITION SOURCE 2 Engincer's Special Wasting Cap MmNy 0 Chonnel| Meters |kPa I Pomes Tk ) Areivad N
TSN/ SR Comp T~ = lb._*ng_ e /e imsac) | Hem ks o
MOSTERWT. 1 1/2% of Charge Wt. _____ BAR. PRFR, _.00 = Y .
TEST NUMBER 24-6-01A, WIND IR, _T70° ! “2 (200) (70.04) 1.6 =
SN Et eSS = oo [TRLY| 183
CONTRACT NO, !Ml—x‘ll!_. o WIND VEL, 4 Knots 1 (183) (41. 86) 5
= BRUAY B TTmlied (@ nol relurm © |
- 57 (75) - 2.4 | baseline) Dad ]
- = (18.80) [CEITT [ NITT
COMINVSITION -4 BOOSTER CHARGE Ratio h/w=2.5 . 120) s.on wa |l eanea
= 93 173.1
7.61 (2.5 | q(9.28) | 4.7
o (24.9m) | s88.1 255.6 T
85) %u.a 3.6 | Lim'ied B
13
: 12 | @on | o.sn 14,55 .
= .| s27 72.1
12.0) |  (3.04) 1.4
GHOUND ZERO s .1 2.2 2
bl T -TH S N ) —
1" (83.88) | 18.8 2.2 Double Peak
(2.73) | (5.03 44,0 0
. 6.9 4.4
s6.% L Lo L (dm L1400
12 "“‘“1 A 165 10.0 |
Not Drawn o Scale
FIELD EVALUATION
Acoustics Measurements
Crater Dimension . 47 mete rx deep by 3. 32 meters wids
Test Number 15-6-02 Bl
TEST TITLE DATE K 'x, S D, Test 22.68 kg M10 Propellant
TESTRAMPLE : i TIME 1030 Hre, =
SAMPLE WFIGHT 50 1be/22.68 kg o TEMP. JISF/33.8C of
IGNITION SOURCF J-2 Engineer's Blasting Csp ~ HUMIDITY _36% . “':::f" Ane
BOOSTER WT, o..!!d BAR. PRES. 30.17 “rﬁ
TEST NUMRER  15.6-02 By WIND DIR, _180* 1.2
CONVIACT M1, NASS-27750 WIND VEL. 4 Knots 1.0
1.9
COMPOSITION C-4 BOOSTY R CHIARGE Ratio h/w=0.6 Le
3.4 —
INITIATOR 28 —
2.0
0.5Tm
(22, 50" &t
GROUND ZERD laas '
TTTTYTYTTTTY
29.7
83.3
e e O
"l
Not Drawn to Scale

FIFLD EVALUATION
resction. No unburned lant

Crater 6. 76 meters deep by 1. { meters wide
—MMﬂ!‘
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Test Number 15-6-02 B2

TESTTITNE Explosive Equivalency |esting = DATE 4/10/18 N, Test 22,68 kg M0 Propvllant
STy B b TIME el .
= | A -t Peak |Scaled Positive Vime
SAMPLE WHIGHT 50 Ibe/22.68 kg TEMP, IS'F/23.8C Prossure |Impulse of
IGNITION SOURCE w  HUMIDITY 36 35 """""""/"‘ll/':- Avehes)
< _J4-3 Engineer's Special Blasting Cap e ( be )| (maec) | Hem:rkx
POOSTER W, 11b/.45 hyg Comp C-127 of Charge Wi, BAR. PRES. 30,07 12411 54,2
TESTNUNBER  15-6-02 By WIND DIR.,  _195* (180) (30.61) 1.3 | N
T 2 396.6
CONTHACT MO, NASS-27750 WIND VEL. _3 Knots (150) (44, 20) 1.35
3 0.5
* .55 |(90) (32,48, 2.2 -
= = = (14.92  [BT0T 5
COMPOSITION C-4 BOOSTFR CHARGH Ratio h/w=0.6 [} 4 (22.01) o4
3 2462 154.3
6.04 | (36) (17.19) 10 =]
. (19.82) [413.7 [TT
60) 15, 7 3 —
1 68.9 51.6
10.11 16.42) 124 |
10 (33.16) [79.3 59.9
5). (6. 68) Ao
GROIU'ND ZERO 5 20.7 35.3
T 20.21 l@ao 1 ey L2376 JOoublepoak
n (86.31) [19.3 4.5
(2. 8) 3. 84) 37.65 | Double peak
4 10.3 18.6
44.92 1.5 12.07) Doublepeak
12 (147.36) [6.9 i4.0
(1.0) (1. 56) 106.3 | Double peak
Not Drawn ‘o Scale
FIFLD EVALUATION
Complete No_unby d propellant found. Will utilize 1 pound booster for the
remainder of the tests. This choice was made based the witness plate rather than
peak pressure.
Crater dimension 0.32 meter deep by 2.4 moters wide.
Baox orisnlation North and South
Test Number 15-6-02 B3
X g 3
PEST kp:_o;!‘g F%MF Testing DATE 4/10/16 as Teat 22.68 ks M10 Propeliant
FEST SAMPIF x_ll’!"‘.l Tontainer TIME 1250 Hrs.
s e Peak  [Scaled Positive | Time
SAMPLE WHIGHT . 1be/22.68 ke R TEMP, 76°F/24.4C Distance | Pressure [Impulse s | ot
IGNITION SOURCF J-2 Engineer's Special Blasting C HUMIDITY 278 Channel| Meters |kPa kPa.mrec/kg . | Arrival
. ‘n%;"r- R pLa w ft. ( 1. maec u”' M Remarks
BOOSTER W T, of C Wt BAR. PRES. 30.16 12411 GTR]
TEST NUMBER 15-6-02 By WIND DIR, 185 1 3.37 | (180) (57, 36) 1.3 | Ringing
N . (11.085) 3N
NTI "
CONTRACT NO.  NASS-27750 WIND VEL. _8 Knots 1 (140) (52.32) 1.2 | Limited
T T T
+ .55 |72 (34.99) 2.2
o S : e : (14.92) [OOT.V 7Y
OMPOSTHION -4 BOOSTFR CHARGE Ratio h/w=0.6 ) (96) (31.18) 2.2
3 268, 9
] 8.04 [(39) .1
9 (19.82) [441.3
64) 3.7
. 10.11
0 (33016)
GROU'ND ZERO 5
20.21
1 (68.31)
s “.0n
1 (147, 30)
Not Drawn to NJ

FIFID EVALUATION

(‘g# resction. No unburned propellant was found.
Craler dimenaion 0.31 meters deep by 2.4 meters wide.

Box orintation North and Sowth
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Test Number 15-6-02 B4

1¥ST TITIF Explosive Equivaloncy Testing DATE ywes B, Teet 22.60 kg M10 Progeliest
TFST SAMPIF M10 Propellant; M-17 Shipping Uontalner TIME 11990 Bre.
SAMPIF WFIGHT 20 1ba/22.€8 ky TEMP, ITR/AY
IGNITION SOURCE J-2 Englaser's Specta) Blasting Cap HUMIDITY  29%
BUOSTFRWT. 1/, Vi kg, Comp C-1, 27 of Charge WLBAR. PRES. 30,38
TEST XUMBFR  15-8-02 By WIND DIR,  189°
CONTRACT N0, NASS-2T750 WIND VEL. 1] Knots

COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=0.6

GROUND ZERO

Not Drawn to Scale

FIELD EVALUATION

Complets reaction. No unburned propellant was found.
Crater dimension 031 meter deep by 2.46 meter wide.
Box orientation North and South.

Test Number 16-6-01 B5

TEST TITLE w _ DATE K724 7 | E— B, Test 22.68 kg M10 Propeliant
TEST SAMPIF - J TIME 1090 Hre,

SAMPLE WFIGHT 56 Tbe/22.68 g TEMP. [} 1c
IGNITI N SOURCE J-2 Enginesr's Special Blasting Cap HUMIDITY  49% _
BOOSTER WT, 1 1b/. 45 kg Comp C-4 2% of Charge WL. BAR. PRES, 30.20
TEST NUMBER  iS-8-01 By WIND DIR,  310°
CONTRACT NO.  NAS2-27T750 WIND VEL. 9 Knots
COMPOSITION C-4 BOOSTER C HARGE Ratio h/w=0.6
l GRO'IND ZERD

Mot Dreem to Suale

I FIELD EVALUATION
Conplen dotmaton

o otemtackon Mot ad Bh
1000

Crater dmension 0. 33 meter desp by 1. 31 meter wide.




Test Number 15-6-02 B4

n‘n TITILF » Explosive Bquivalency Testing — DATE {2 ;. - B, Twst 22.68 kg M10 Propeliast
TESTSAMPIF  M10 Propellant; M-17 Shpping Uontalaer TIME 1190 Hre.
SAMPIF WFIGHT 0 Ibo/22.€6 ke TEMP, TR/
IGKITHIN SOURCE J-2 Enginser's Spacial Blasting Cop NUMIDITY 29§
BOOSTERWT. 1 W/, 15 kg, Comp C-1, 27 of Charge Wi BAR. PRES. 30,15
THST XUMBFR  15-8-02 By WIND DIR. _199°
CONTRACT NO.  NASS-27TT50 WIND VEL. 11 Knots

COMPOSITION C-4 BOOSTER CHARGE RKatio h/w=0.6

GROUND ZERO

Not Drawn to Scale

FIELD EVALUATION

C reaction. No unburned was found.
Crater .31 %
Box North snd South.

Test Number 16-6-01 B5

TFST TITLE mum : . DATE Aoae B, Teat 22.68 kg M10 Propeliant
TEST SAMPLF h : TIME 1090 Hrs,
SAMPLE WFIGHT 50 Ibs/22. 68 kg TEMP, 81°F/21.2C
IGNTT¥IN SOURCE J-2 Enginesr's Special Blasting Cap ~ HUMIITY  40%
BOOSTER WT. 11b/.45 kg Comp C-4 2% of Charge WL. BAR. PRES, 30.20
TEST NUMBER  is-8-01 Bg WIND DIR.  310°
CONTRACT NO.  NAS2-27T750 WIND VEL. 9 Knots

COMPOSITION C-4 BOOSTER C HARGE Ratio h/w=0.6

GRO'IND ZERO
Mot Drews o Suale

| rELD EVALUATION

Complete detrmation.
Bos oriestation Novth ead Seuth
1500

Crater dimension 0. 33 meter desp by 1. 51 mater wide.
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Test Number 16-6-02 C1

. TEST TITLY nqiam wvuuy Testtng  DATE 740" [ B €, Test 65,77 kx M10 Pregaliest -
TEST SAMPLY u_unm.cumur e TiME AMSHre. Pesh  [Sceled Pocitive | Time
SAMPLE WFIGHT 145 lba/85.77 kx TEMP, 82°F/21.8C Distance | Presware [lmpulse ” of
TN L . Channel| Motars |xia kPa.msec/hg 1 | Arrivat
IGRITION SOURCE ,{.: !,,._p?ng;:_.;cﬂl_z-’%_c!_ HMIDITY A No. ) 1 e/l 1mooc) | Pew:irks
. POOSTER WT. & m . ﬁ- omp BAR. PRES. 30.12 - - Tranaduer nas thotrmet
TEST NUMBER WIND IR, _160° ! ‘:::‘ - —5 23
—_— 15.70) 5 .6
CONTRACT NO,  NASS-27750 WINDVEL. TKsots 7 (100} 141.30) 1.8
" 2 Y
= 649 (84 (33, 96) 2.5 ]
(21.28) [T8%CY WIS
COMPOSITION (*~4 BOOSTE R CHARGE 9 'é”"" Ratio h/w=1.7 s (16.9) (44, T4) 2.0
! s 2008 - Peak fafied 10 remm to
L -INITATOR 8.77 |(3) - 3.5 bascliine :
o (28.7%6) [4s6 8 176.6 .
(64.8) (18.95) 50
o . P 106.2 2.9 ’
X - .78 m 1 (A% (10.34) 12,0
(9. (20,313 (28,635") ” (47.28) (15,8 | s6.7 )
a8 (8.32) 154 i
20.4 2.5 ]
GROUND ZERO s 602 liam 2. 4) .55
1 (94.50) [22.1 0.6
| (3,40 1 5L.9
. 7.9 4.0 ;
.05 LLn 1. - !
} = { 12 (210.14) [8.6 7.6 .
T2 U 19.85)
(& i1 Not Drawn to Scale 2 1
FIELD EVALUATION
Box oriatation North and South
Complet detemptjcn

—cher (¥

Crater dimension 0. 30 meter desp by 2. 72 meter whie

Test Number 16-6-02 C2

W, T T RO " YTy SEPOCY. YNSRI, | TR N, T it T . MO R Ay
.
»

TEST TIVLE ve T DATE Aasre C, Test 85.77kg M10 Propetlest
TEST SAMPLE gy Contaiger ____~ TIME AMSHee, Tresk  JScated Pomttive | Time
SAMPLE WEIGHT 145 Be/65.77 kg TEMP.  I0F/15.6C Distane | Pressure |mpulse of
Ich-! Metsry | kP2 Pl.mnt/t( 1/3 Arrival
IGNITION mvnc:{_%%ﬂﬁ. %-.g_gg_ LU Lt S SN vy ry . 1 mowcAbe}”? maec) | Romarke
BOOSTFRWT. 1.8 %0/ Chargowt * O I o s i+ O
1
TFAT NUMBFR  16-6-0 WIND DIR.  ]95° L0 (200 e L7
22 as.1e YT 3
CONTRACT NO.  NASS-271% ___ WINDVEL. pKpots ? IR (26, 30) 1.9 3
" A 300
s |09 (43, 3%) 2.7
- (n.2m [ONTFT W3
COMPOSITION C-4 BOOSTER CHARGF Ratio h/w=1.7 s %, Ly 3.0
5 3 148.6 i
(R, T ) (16. 36) 4.8 i
. 28,10 [T8T B (
s (84 15. 59 52
. 3 Jﬁ.» -] {
e {asg 8.1) 14,0
10 (47.28 .2 41.0
/ (11.2) %24) 18.7
GROUND ZERO s 2.8 Y
na lgn | g ni_
n (408 [m:.1 TN
3:3) 1 (3¢9 22,4
o 10.3 4.8
ses |9 ™ 4
12 (16.14) [10.3 .2
b (+N VA | e ———— )
ot o Seate 0 I - i
. FIELD EVALUATION s
R osiantgtion Noveh gad Yosth

CIster Snenaion 0,30 etirs deee by 1. 72 meters wide
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Test Number 16-6-02 C3

TEST TITIE w‘%— DATF EYITY.. N

(’_l Teat 65.77 kg M10 Propellsat

TEST SAMPLF  \{_%4 syiovne Contalne: TIME ivomrs. Pask od Positive | Time
SAMPLF WEICHT 145 Ibs/65. 77 ke NP, AF/21.AC Distance | Pressure |Impul se 13 of
e hansel| Meters |kPa kPamsec/kg . | Arrival
IGNIT¥ON SOURCF ﬁm’&#‘?’“&‘ Cap WUMIDITY 529 ;., f. L maec/tba’ /" \meec) |Remarky
_— R A omp (-4 P—
BOOSTERWT. 15 e Wt BAR. PRFS. 30,10 ; - - Trdcr destroyed.
TEST NUMBER  16-6-02 Cy WIND DIR.  159¢ i = 1.6
e (15.76) [945.3 5%.8
CONTRACT MO, NASS-27750 WIND VEL. 13Kpots ! 140) (62. 05) 1.9
3 7] 8.6
.0 ’(";n')’ (43. 88) 2.1
5 (21.28) ¥ 3
COMPOSITION C-4 BOOSTE R CHARGE Ratio h/w=1.7 8 74 (35. 58) 3.2
= &o 243.0
.77 |(38.2 g.%.) 3.6
(28.78) X 165,
’ 5.3
4 12.1
10 15.8
GROUND ZERO S 4.8
u $3.2

Not Drawn to Scale

FIELD EVALUATION

Box orieatation North and South
Crater dimension 0. 41 meters deep by 3.05 meters wide

Test Number 16-6-02 C4

TEST TITILE Explosive Bquivalemcy Testing  DATE 1418

C_ Test 65.77 kg M10 Propellant

TEST SAMPLE )13y oo '"""':' TIME 1408 Brs. . e Trs
SAMPLF WEIGHT 145 Iba/85.77 kg TEMP. 80°7/38.7C Distance | Pressure |Impulse 13 of
. Channol| Meters | kPa kPI.n-r/hln Arrival
LNTTION SOURCE -8 Engineer o Spocisl Blasting Cap ~ WUMIATY MR oo | (n) 1. maec/iba' ")l (mosc) | Remarks
00SERWT. . mp C-4; 19 of Chare. Wi R phEs gen T w 1 - Lo | O .
[EST NUMBER  16-6-0: WIND DIR. . - - ¥
resbetil A as.1e) WSy wvT—
CONTRACT NO.  NASS-21700 WIND VEL, 11 Knots 7 (149) (37.15) L8
2 Y] L)
6.4 |(84 (53. 44) 2.3
. (.28 [7.4 345.3
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=1.7 [ am -
. 209.8 145.5
(%] 16.21 4.8
= (28.76) |38e.1 170.7
19.02) 54
7 96.5 6.3
.4 132
“ (41.28) [s2.7 s
(.90 A58
s 2.4 2.5
.82 4285 AR R
1 o4.88 [20.7 32.8
88 AL
P 6.2 1.7
64,05 AL 04 1485
(210.14) (X s
s .3) Q.3 148.8

Not Drawn to Scale

FIELD EVALUATION

Box orientation North snd South
Cratax dimension .46 maters deee by 3,78 meters wide
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TEST TITLE K

TEST SAMPLF 3124 Shipping Coatatner -

SAMPLF WEIGHT 145 1ba/65. 77 kg

IGNITION SOURCE J.2 w Blasting Cap
1.5 1bs/0. 68 kg p C-4

BOOSTFR WT,
AWT. 1% of Charge wi.
TEST NUMBER  16-6-02 Cs

omp

CONTRACT NO.  NASS-27750

Test Number 16-6-02 C5

GROUND ZERO

COMPOSITION C-4 BOOSTFR CHARGE

DATF 1818 TC, Teat 65.17 kx W10 Propeliant ]
Tr ANl Pesk Posttive | Time
TEMP, AF/21.3C Distance | Preasure |Impul se 1/ of
MDY 318 Chammel| Motors |kPa Pa.muec/kg ' | Arrival
) g " L bs Remark
BAR. PRES. 3911 = *‘—‘L—%&. == o
WD DR, 3 1 .8 - - 16 | mure
15.76) [TesY c
WIND VEL. 14 Ksota 1 (150) - 2.0 | Fatied o retum to baseline
: e | - - s |+
. (.28 [YSET W
Ratio h/w =17 8 (110) (9. 86) 3.0
3 s | - 3.8 | Missed data
= (20.76) [WW.T TR
(129) (21.13) 50
| 758 .3
wa ay (1.28) 122
" “r.2s) [ - -
- - - o data
. ® 5.0
w2 |@) 3.49 1 =
1 .58 |20 3.5
(2.9, (3. 85) s2.1
= 124 14.9
s.0s | 1452
s mo.1¢ [10.3 1.4
(.5 1 (.30 2

Not Drswm to Scale

FIELD EVALUATINN
Box orfentation North and South

Crater dimension 0.37 maters desp by 3.01 meters wide

Test Number 17-7-01 D1

TEST TITLE ive Equivalenc: DATE V41 V| M D, Teat 11.34 kg (25 1b) M10 Propellant
TEST SAMPLE od ng C TIME W8T Hre. > e
SAMPLE WEIGHT 25 Ibe/11.34 kg TEMP. 81'F/21.2°C Distasce | Pressure |Impul se ws |©
— e Y ’ Arrival
IGNITION SOURCE J-2 Enginear's Blasting Caj oMy s§ [ .:." s “:_ n-m:"’ moec) | Remarks
Wk’rﬁaﬁ;— S No. meec, { ) LR
BOOSTER WT, of Charye Wi, BAR. PRES, .00 12411 745.1
1 024 0.95
TEST NUMBFR  17-1-01 WIND DIR. 190 281 | hon JR. 00N
t Dy (8.7 [TITEY LyiN )
CONTRACT NO.  NASS-27750 WIND VEL. 10 Knots 1 (170) (53.0) 1.0
2 s.61 | (90 (36. 83) L8
- (11.84) 5 BRLA]
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=0.4 ] ) (39, 01) Le
T3 149.7
0. :"': _J 3 w0 |33 (16.68) 1 ass
(16,757 2 as.70) [WL0 198.9
INITIATOR 38) 21. 08 34
il 5 o
g s.02 |(11.9) (1.99) 0.4
0.21m 10 (28. 52) 61.8 “».4
(8.25") WITNESS c?___._e in 0.2
6.1
GROUND ZERO s 150 |
" (s2.63) [19.3
(2.8) 9
5 2
3.7 a2
2. %m = (116.90) [6.9
(o 5") R Ab.A
Mot Drwwn to Boale e
FIELD EVALUATION
inc luded 1500 Rulchen “ocumentation

Complets dstqustien. No visthle signs of wburosdpropeliont

Crater dimension 0,35 meter de p by 1. 50 meters wide

o orteatation long eide North wd Soud. _
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Test Number 17-6-01 D4

TEST T Fxplosive Equivalency Testing DATE A2, SO T Teet 11.34 kg (25 1b) W10 Propelleat
TEST SAMPLE :{L foping Contalner ___ TIME AxvEve, Posk  [Scaled Posttive | Time
SAMPIE WHIGHT 25 1be/11. 34 hy TEMP, F/88.1C Distance | Pressure [Impul se wa e
WP B ST T Channel| Motsrs |kPa Ik Pr..m o / kg Arrival
TGNITION SOURCE ;-; Engineer's Special Blasting Cap HUMIDITY 64§ Ny ") muec/lbn’/d (moec) | Hemark<
DOETERWT. a3 orCharme Wt BAR. PRES. 29.99 w918 .15
TEST NUMRER 17-8-01 Dy WIND DIR. }19g* . ::1' 163.98)
== (a1 .
CONTIACT M), NASS-27750 WIND VEL. JlKpots 7 (180) (97.92 1.0
. T
2 e |y (33.03) 1.9
3 3 § (1184 [OTTY T
COMIOSITION C-4 BOOSTF R CHARGE Ratio h/w=0.4 L] It * M) 16
3 220.8 134.4
w8 321 (14.98) 3.4
s (15.70) 1 148.3
54 16. 2.75
7 5.9 6.0
8,02 |(11.0) (7.38) 9.0
% (26.32) [4r.4 429
€0 | @ (X
GROUND ZFRO 5 109 o
TrrrYTTYIM™M 16.04 (2.6
2 (52.63) [16.2 3.5
4,00) 1
. 6.2 1.1
8.7 Le.m L 0.l AL
= (116.96) [6.9 16.2
an 1 d.sl a4l
Net Drawn to Scale

FIELD EVALUATION

Box orientation North and South
Crater dimension 0.27 meter s deop by 2.97 meters wids

Test Number 17-6-01 D5

TFST TITLE Byuivalency Testing DATE Ao D, Twst 11.34 kg (25 [b) M10 Propellant
TEST SAMPLF r TIME 1300 Hrs, -
SAMPLF WEIGHT 28 Iba/11. 34 kg TEMP. 83°7/38.3°C
IGNITION SOURCE -2 s Special Blasting Cap HUMIITY 83%
— Comp C-4 L 2
BOOSTER WT. BAR. PRES, 39.93
TFST NUMBER  17.¢-01 Dg WIND DiR, _180°

CONTRACT NO.  NASS 37730 WIND VEL. 8§ Knots

COMPOSITION -4 BOOSTER CHARGE Ratio h/w=0.4

GROUND ZERO

Not Drawm to Scale

FIFLD EVALUATION
Box orientation Narth snd South

Crnter dimension 0,30 meters doep by 2.00 metere wide
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POST TEST CRATER AND WITNESS PLATE
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Fireball Characteristics from Hulcher Model 40
Sequencing Camera (Frame Rate 50 ms/frame)
22.68 kg Charge Weight
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Fireball Characteristics from Hulcher Model 40
Sequencing Camera (Frame Rate 50 ms/frame)
11. 34 kg Charge Weight
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Fireball Characteristics from Hulcher Model 40

Sequencing Camera (Frame Rate 50 ms/frame)
45.4 kg Charge Weight
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Fireball Characteristics from Hulcher Model 40
Sequencing Camera (Frame Rate 50 ms/frame)
65. 8 kg Charge Weight



APPENDIX C

SAFETY APPROVAL

Mr. Khwaja/cs/5441
DRSAR-IRC-E (2 Jun 77) 1st Ind
SUBJECT: Preliminary Report, TNT Equivalency Test of M10 Propellant

HQ, US Army Armament Materiel Readiness Command, Rock Island, IL 61299
. & Nuy ST
T0: Commander, US Army Armament Research and Development Command,
ATTN: DRDAR-LCM-SP, Dover, NJ 07801

1. Subject draft report on TNT Equivalency Test of MI0 Propellant was
reviewed and is apprcved by Hy, ARRCOM including DRSAR-SF and HQ, DARCOM,
DRCSF-E.

2. Request ARRADCOM proceed with Zhe final publication of the report.

FOR THE COMMANDER:

r:)i:;»?.z f'/</f<;:;izi;'7lt‘\

wd all incl GEORGE COWAN
Chief, Chemical

CF: Technology Jivision

PM, MPBME

(DRCPM-PBM-T-SF/
DRCPM-PBM-LA/DRCPM-PBM-LN2)
Cdr, DARCOM

(DRCSF-E)
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