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SUMMARY

M10 propellant, 0,018 inch web, 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 Impulse (I) TNT Equivalency (%) at Scaled Distance

1/3 1/3 1/3 1/3 3 1/3
) . 1.19m/kg / 1.61m/kg / 2.13m/kg / 3.57m/kg 4 7.14m/kg1/ 15.9m/kg /
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INTRODUCTION

BACKGROUND

Plans are currently underway for designing new and modernizing existing U.S.
Army Production facilities where M10 propellant is loaded into munitions. Although
all building and equipment designs have not been finalized, it is known that bulk
quantities of this material will be 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 containers, a M-24 metal
lined wood box, Drawing Number 76-4-46 and a M-25 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 shipping 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 effectiveness considerations require knowledge of
hazardous material characteristics as an input to facility design requirements. 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
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 and 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 22.68 kg.
The box was approximately half full as shown in the figure.

(3) M-24 metal-lined wood boxes, 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 propellant,

A conical shaped booster charge of Composition C-4 high explosive was placed in
the center of the top of each container, 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 Cap inserted at the apex and embedded to the cen-
ter of the cone. A single test for each configuration was performed using a 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 configuration was placed on a 0.61 by 0.61 by 0.0064m
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 depth,

INSTRUMENTATION

Twelve Susquehanna Instruments Model ST-7 side-on blast transducers were
mounted in wooden 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 transducers and
charges were calculated to correspond to scaled distances of 1.19, 1.61, 2.13, 3.57,
7.14 and 15. 87 meter/ kg1 3. The transducers were individually calibrated prior to
each test series with pressure pulses from a standard solenoid-actuated air pressure
calibration fixture, 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 50/50 pentolite.
Signal line continuity and channelization were checked prior to each test. Details of
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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

Distance in Meters (Ft) From Charge
Scaled
Distance Calibration Expected Charge Charge Charge Charge
m/k 1/3 Pressure Pressure Weight Weight Weight Weight
Channel & /s kPa kPa 11.34 kg | 22.68 kg | 45.4 kg | 65.8 kg
Number | (ft/1b™"") | (psig) (psig) (25 1b.) (50 1b) (100 1b) (145 1b)
1.7 1.19 689 868.6 2.67 3.37 4,24 4. 80
d 3.0 (100) (126. 0) (8.77) (11. 05) (13.92) (15. 76)
3 1.61 414 437.5 3.61 4. 55 5.73 6.49
2 (4.05) (60) (66. 35) (11. 84) (14.9) (18. 80) (21. 28)
i B 2.13 207.8 250. 5 4.80 6.04 7.61 8.61
3 (5. 38) (30) (36.33) (15.73) (19. 8) (24.97) (28. 26)
0 3.57 68.9 87.9 8. 02 10.11 12.73 14,41
at 9.0) (10) (12.74) (26. 32) (33.2) (41.77) (47.28)
5 11 7.14 34.5 24.9 16.04 20.21 25. 47 28. 82
% (18.0) (5) (3.605) (52. 63) (66. 3) (83.55) (94. 55)
6. 12 15.87 34.5 7.45 35. 64 44.92 56. 59 64.05
2 (40.0) (5) (1.081) (117.0) (147.49) (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 (60 ips), along with an 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 . Data 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 included 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.



RESULTS

DATA ANALYSIS

Peak 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 standard 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:

3
Z
= = 100 1
Ep 100 WTN T M10 (1)
W Z3TNT
M10 constant 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 eqivalency, Ef, is given
in terms of measured parameters by

1.42 I 1.58 (2)

E.= 0.0163 Z = M10

I
where I is the measured impulse in (kPa) (msec)/kgl/3 at scaled distance Z
in mebers/kg1/3.

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



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 eaquivalency 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 ?%‘-
cent to 300 percent, and scaled distances in the range from 1 to 16 m/kg

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 equivalencies for all charge weights are
shown in Figure 10 as functions of scaled distance. Composite equivalency
curves based upon similar ratios of height 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.

DISCUSSION

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
buf7 , the observed pressures are greater at the near field values gZé 6 m/
kg™’ ") and less than the standard for far field values (Z > 6 rn/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, Essentially 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 root 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



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 fireball
diameter and duration were compared to predictions from equations given by
High (Reference 3):

0.30 .
D = 3.86 W 2 ; TD = 0.1299 W0 2at

where D is the fireball diameter in meters, W is the weight of material in kilo-
grams, and TD 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.,

0.320
T =013 W
D

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
film. The Hulcher camera provided excellent documentary photographs of the
reaction characteristics, as shown in Appendix B.

CONCLUSIONS

1. The pressure and impulse TNT equivalency 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 _>_3m/kgl/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 kg,
65. 77 kg) scaled according to the cube root of charge weight.

3. The blast output from M10 propellant is dependent upon 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 Impulse
1/3 Time of |Pressure Impulse TNT TNT
Z, m/kg . 1/3 : ; .
R, meters 1/3 Arrival kPa kPa. ms/kg 1/3 Equivalency | Equivaler.cy
(ft.) (ft/tb " ) (ms) (psi) (psi.ms/lbs™" ") | Percent Percent
2.67 1.19 0.99 +0.10]1138+119 593.9+106. 8 155 +15 385+100
(8.77) (3.00) (165.+17. 3) | (66.18+11.9)
3.61 1.61 1.74+0.15 [578.+68 336. 2452 140+22 300+35
(11.84) (4. 05) (83.9+9.8) | (37.47+5.8)
4. 80 2.13 3.17+0.22 [245.2+40  |156.2+25.1 95+24 120+35
(15.7) (5. 38) (85. 5T+5. T1)| (17. 41+2. 8)
8.02 3. 57 9.2240.53 [71.7+6.8  |56.7+10.8 70+10 60+15
(26.3) (9.0) (10.4+0.99) | (6. 32+1.2)
16. 04 7.14 29.61+0. 73|19, 242 35.4+4.0 60+14 7548
(52. 6) (18.0) (2.78+0.33) |(3.95+0.45)
36.7 15.87 83. 93+1. 03|6. 6+0. 4 17.9+1.9 7547 85+15
(117.0) (40.0) (0.9540.06) |(2.00+0. 21)
Table 3. Summary of Test Results, 22.68 kg Charges
Peak Scaled Positive Pressure Impulse
1/3 Time of Pressure Impulse TNT TNT
Z, m/kg A /3 i A
R, meters 1/3 Arrival kPa kPa. ms/kg Equivalency | Equivalency
(ft.) (£t/Ibs (ms) (psig) (psi. ms/lb1/3) Percent Percent
3. 37 1.19 1.2540. 09 1146+128 492, 3+66. 4 145420 345+70
(11.1) (3.0) (163. 3+18. 6)| (54. 86+7. 4)
4.55 1. 61 2.0940.18 | 634+42 296. 9+70. 0 155+15 250495
(14.9) (4. 05) (91.946. 05) |(33.09+17. 8)
6.04 3,13 3.76+0.12 | 337492 141.4+17.9 150+60 115+40
(19. 8) (5. 38) (48. 86+13. 4)[(15. 76+2. 0)
10.1 3. 57 10.16 + 0. 17| 79, 3+4.5 57.7+48.1 85+5 60+7
(8.2) (9.0) (11. 5040. 65)| (6. 43+0. 9)
20412 7.14 37.43+0.19 | 18.3+1.0  |34.6+2.7 60+5 75+8
(66. 3) (18.0) (2.66+0.15) |(3.86+0. 3)
44.9 115¢ 187 106.21+0. 46 | 7.7+1.7 17.0+3.6 90+25 80+25
(147. 4) (40. 0) (1.11+0. 24) [(1.90+0. 4)
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Table 4. Summary of Test Results 45.4 Charges With a Ratio h/w <1

Peak Scaled Positive Pressure Inpulse
7 m/k 1/3 Time of Pressure Impulse TNT TNT
R, meters e 1/g3 Arrival kPa kPa. ms/kg / Equivalency | Equivalency
(ft.) (ft/1b™" ") (ms) (psig) (psi. ms/lbs Percent Percent
4.24 1.19 1.66+0.20 | 1066.6+152 |416.7+90 135+30 255+70
(13.92) (3.0) (154. T+22. 1){ (46. 44+10)
5.73 1.61 2. 81+0. 30 619+32 293. 3+72 150+10 230+70
(18. 80) (4. 05) (89.7+4.7) | (32.69+8)
7.61 2.13 4.4040. 45 367+83 167. 8+27 165+45 125+25
(24.97) (5. 38) (53. 2+12. 0) | (18.7+3.0)
12.73 3. 57 14.6740.75 | 71.747.1  |58.9+2.2 75+10 65+5
(41.77) (9.0) (10.4+1. 00) (6. 56+0. 24)
25. 47 A 47.17+41.62 | 18.8+3.4  |28.5+2.1 60+15 55+10
(83.55) (18.0) (2.72+0.5) |(3.18+0.23)
56. 59 15, 87 134.04+2.18 | 7.10+1.6 10.1+2.7 95+20 55415
(185. 66) (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 Vented
Container With a Ratio h/w > 1
Peak Scaled Positive | Pressure Impulse
1/3 | Time of |Pressure Impulse TNT TNT
Z, m/kg ; 1/3 . .
R, meters 1 /3 Arrival kPa kPa-ms/kg 1/3 Equivalency | Equivalency
(ft.) (ft/1bs (ms) (psig) (psi-ms/lbs { Percent Percent
4.24 1.19 1.43+0, 11 (1350459 353+73 185+15 215470
(13.92) 3. 0) (195.8+8.5) | (39.348.1)
5.73 1.61 2.45+0.13 |827+155 269+63 200455 175425
(18. 80) (4. 05) (120422, 5) (30+7)
7. 61 2,13 4.3740.5 |333+70 186+22 15045 185+35
(24. 97) (5.38) (48.3410.1) | (20.7+2.5)
12.73 3.57 12, 94+1.72/78.6+8. 3 5249, 9 85+15 45+25
(41.77) (9. 0) (11. 441, 2) (5.8+1.1)
25,47 7.14 45+1.74 |21.7+2.8 26.5+1. 8 80+20 45+10
(83.55) (18. 0) (3.15+0. 4) (2.95+0. 2)
56.59 15.87 132,942.1 [7.140. 8 6.3+1.8 60+20 1545
(185.66) | (40, 0) (1.03+0.12) | (. 7+0.2)
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Table 6.

Summary of Test Results 65.77 kg Charges

Peak Scaled Positive Pressure Impulse
z /i 1/3 Time of Pressure Impulse 1/3 TNT TNT

R, mefers g 153 Arrival kPa kPa.ms/kg 1/3 Equivalency | Equivalency
(ft) (ft/1bs™" ") (ms) (psig) (psi. ms/1lbs ) | Percent Percent
4.80 1.19 1.75+0.15 | 9344113 340.6+119 110+20 180+48
(15.76) (3.0) (135. 5+16. 4){(37. 96+13. 3)
6.49 1.61 2,72+0.36 587485 368+130 130415 350+49
(21. 28) (4. 05) (85.1+12.3) |(41.02+14.5)
8.61 2,13 4.62+0.67 312490 161.3+33 160+40 150+25
(28. 26) (5. 38) (45. 2+13. 04)|(17. 98+3. 7)
14.41 3. 57 13.97+1.64 | 90.4+14.2 |68.+15 105+20 75+28
(47. 28) (9.0) (13.11+2. 06)|(7. 58+1.7)
28. 82 ik 14 50.5+1.97 | 21.1+1 29.8+5.5 75+ 5 60+16
(94. 55) (18.0) (3.06+0.13) |(3.32+0. 61)
64. 05 15. 87 147.8+1.98 | 8.1+1.37  [1143.6 110+30 40+12
(210.14) (40. 0) (1.17+40.2) [(1.23+0.4)

Table 7. Summary of Test Results of 11,34, 22,68 and 45. 36 kg Charge Weight Combined
with Ratio h/w <1

Scaled Scaled Peak Scaled Positive Pressure Impulse
Dist:ance1 /3 Time of Pressure Impulse /3 TNT TNT

Zy m/kg/ Arrival kPa kPa-. ms/kg / Equivalency Equivalency
(ft/lbs1 8 ms/kgl/3 | (psig) (psi- ms/lbs Percent Percent
1.19 0.44+0.03 | 1027483 501472 113410 326 +3Y
3. 0) (149+12) 55. 8+8)

1.61 0.76+0.04 | 613448 318+36 143+14 279+42
(4. 05) (88. 9+7) (35. 4:+4)

2,13 1.32+0.07 | 299462 149+18 138431 128 +22
(5.38) (43. 4+9) (16.6+2)

3.57 3.84+0,18 | 7447 59.244,5 87413 64+6

9. 0) (10.7+1) (6. 6+U. 5)

o 14 13.1740.28 | 1942 32,346.3 62+11 7148
(18.0) (2.7+0.3) | (3.6+0.7)

15.87 37.4740.45 | 7.641.4 16.642.7 93+46 77415
(40. 0) (1.1+0.2) | (L.85+0.3)
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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
Disl:ance1 /3 Time of Pressure Impulse 1/3 TNT TNT
Z, m/k§ Arrival kPa kPa. ms/kg e Equivalency Equivalency
(fl:/lbs1 3) ms/kgl/3 (psig) (psi-ms/lbs™ ) | Percent Percent
1.19 0.4340.03 |[1218+193 | 347454 163436 211+43
3. 0) (176.6+28) | (38.7+6)
1.61 0.68+0.05 | 579+83 347454 140429 329 +51
(4. 05) (83.9+12) | (38.746)
2.13 1.1940.11 | 325490 169427 151449 164429
(5.38) (47.1+13) | (18.843)
S5 3.28+1.00 | 81,449 62+9 89+17 79+16
©) (11.8+1.3) | (6.9+1)
7.14 12.5740.30 | 20.9+0.8 | 28.743.6 74+6 57+10
(18) (3.03+0.11) | (3.2%0. 4)
15, 87 36.72+0,38 | 8.5+1,7 9.2+1,8 140455 30+10
(40) (1.24.+0. 24)| (1.03+0. 2)
Table 9. Fireball Duration and Diameter
Maximum

Charge Fireball

Weight, Diameter, Fireball

kg meters Duration,

(1b) (ft) ms

11. 34 9.14 300

(25) (30)

22.68 18.29 300

(20) (60)

45.4 19.81 550

(100) (65)

65. 77 30,48 550

(145) (100)
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APPENDIX A

FIELD DATA SHEETS

Test Number 15-6-01 Al

TEST TITLE _Explosive Equivalency Testing DATE 4/8/176 Al Test 45.4 kg M10 Propellant
"MI0 Propellant;
TEST SAMPLF M-24 Shipppe ing Containsr TIME 1324 Hrs. Psak Scalsd Positlve Time
SAMPLE WFIGHT 100 lbs/45. 36 ky TEMP, 79°F/26. 1°C Distance | Prsssure |Impulse s |of
50% Channel| Meters |kPa kpa,mse(-/kgl/‘ Arrival
IGNITION SOURCE J-2 Engineer's Speclal Blasting Cap HUMIDITY No. (tt.) (pslg) psi. msec/Ibs .i) (msec) | hemarks
BOOSTER WT, 11b. /.45 kg Comp C-4, 1% of Charge Wi, BAR. PRES. _29.86 965, 3 305
1 .
. . e WIND DIR.  300° 4.24 (140) (33, 99) 1.6
TEST NIMBER  15-6-01 A1 ase2 st
CONTRACT NO.  NAS8-27750 WIND VEL., 9Kmote |7 (140) (40.12) 1.6
5797 A99.§
2 5.73 (84) (55. 68) 2.8
(18.80) |~ BET.T | 329.5
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=0.59 8 (126) (36.72) 2.8
g = -
7.61 = = 3.8 No data
H (24,97) 475,71 160.7
(69) (17.91) 4.0
- INITIATOR A 62.1 61
12.73 (9) (6. 80) 14,1
41.77) 96. 5 65. 2
o.jsm 10 (
19m (14) (7. 27) 15.7
(195) WITNESS PLATE ; T S
GROIIND ZERO 25.47 (1.8) (3. 34) 47.0
1 (83. 55) 30,7 27
APPAIENT (3.0) (3.01) 44.8
\ CRATER 1073 171
6 56. 57 (1.5) (1.60) 134.4
(185. 66) = =
—_— 11 P —
3 48m ( ) 12 _ _ _ No data
Not Drswn to Scale
FIELD EVALUATION
No dsts channele 3 and 12
Complete detonetion, No unburned propellant wee found,
Box orilented with ende Norih and Soutb
Acouetice dete wss measured,
Test Number 15-6-01 A2
TEST TITLE _Explosive Equivelency Teeting DATE 4/8/76 00 A, Test i5.4 kg M10 Propellant
TFST SAMPLE M10_Propellent; M-24 Shipping Container TIME 1457 Hre.
. . 82°F/27. 8°C Peak Scelsd Positive | Tims
SAMPLF WEIGHT 100 lbs/45. 36 kg TEMP, g Distance { Prsssure |Impulse / of
IGNITION SOURCE J-2 Engineer'e Speciel Blasting Cap HUMIDITY 34% Channel| Msters |kPa kPa.msec/kg, . | Arrival
I 5 IE ;6 68 kg %omp -4, 29. 81 No. (ft.) (psig) psl. msec/lbs )| tmsec) | Remarks
BOOSTER WT. % of Charge Wt BAR. PRES, 29 510 s
TEST NUMBER  yz ¢ 01 Al WIND DIR, 80" z 4.24 (190) (46.45) 2.0
‘ 13.92) TO53 2 5T
CONTRACT NO. 5 Knote (
ACTNO.  Nasgprzsq  WIND VEL. 7 (150 (53.01) 1.8
2 575.2 280. 2
5.73 (84) (31, 23) 2,8
COMPOSITION C-4 BOOSTER CHARGF. . i (18.80) L. 275.8
Ratio h/w=0.59 8 (96) (30. 74) 2,8
5 227.5 36. 6
7.61 (33) (4. 08) 4.7
= (24.97) 413.7 163.9
(80) (18.27) 4.8
. 51,7 59
12,73 (7. 5) (6. 58) 13.4
e (41.77) 72.4 59.3
. (10. 5) (6.61) 15.0
GROUND ZERO pA 145 23.8
25,47 (2.1) (2. 65) 45.7
= (83. 55) 20,7 29,3
(3.0) (3. 27) 48.3
5 6.9 13.3
56. 59 (1.0) (1.48) 131.3
T (185.60) | 13.8 10,7
(2. 0) (1.19) 35.8
Not Drewn to Scsle

FIELD EVALUATION

Complste detonetion

Box ends Eaet & Weet

Crater Dimension 0. 64 meter deep by 3.36 meter wide

Acoustice dste wae messured
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Test Number 15-6-01 A3

TFST TITLF %x%oslve Equivalency Testing DATE BLTA T A Test 45,4 kg M10 Propellant
o 1lsnt: b
TEST SAMPLE  M-24 SRohing Pontainer TIME 1255 Hrs. TR | R e
SAMPLF WEIGHT 100 Ibs/45, 36 kg TEMP, 74°F/23.3C i Pressure | of
Channel| Meters |kPu kPa msm:/kgl/3 Arrival
N N s = 1IDITY  24% A . E
[CAITIONAOLRGE ‘{ (2’ ;Ebv:‘g/in::l;slﬁf':nlc%lrstlng Cep UM £ No. (It.) ({psig) psi. msec/lbs‘“) (msec) | Remarks
BOOSTERWT. 34 of Charge Wt. % BAR. PRES. 30.05 = =
TEST NUMBER  15-6-01 Ag WIND DIR.  300* 8 1;-:4 5 -3 ' 2.0 | Bad dsta ringing
(13.92) BIT. 4 353,
CONTRACT NO. NASS-27750 WIND VEL. 11 Knots 7 (120} (39. 34) 1.6
. 599.8 362.6
5,78 (87) (40. 41) 2.8
- (18.80) [ BBY. 9 1329
COMPOSITION C-4 BOOSTER CHARGFE Ratio h/w =0.59 8 ©96) (15. 93) 36
- 289.6 -
7.61 (42) - 4.4 |No peak
A (24.97) 496.4 169.9
(72) (18.93) 4.2
A 79. 3 62,5
12,73 (11.5) (6.97) 14.2
- (41.77) 48.3 57.2
(.09 (6. 37) 14.8
GROUND ZERQ 5 W 2813
25, 47 (2. 52) (3.15) 45,9
m (83. 55) 13.8 31.9
2.9 {3. 55) 48.6
S 6.2 15,8
56,59 (- 9} 1.76) 32,1
- (185.66) | 6.2 8.8
Not Drawn to Scals L) 228 13610
FIELD EVALUATION
Complete detonstion. No unburned propellsnt., A 1% booster weight 18 to be utilized
throughout the remainder of the test period.
Box snds Esst and West
Acoustics dsts was msasured )
Cratar dimension 0,76 meters deep by 4,09 metexs wide,
Test Number 15-6-01 A4
TFST TITLE _E;‘x{_);os;ve E?lul\;sle;\lc);;resﬂng DATE 4/9/76 i{ Test 45. 4 kg M10 Propellant
Topellant: M-
ST § 4 ; : 1408 Hrs,
TEST SAMPLE Shipping Container TIME S — Peak Scsled Positive Time
SAMPLE WEIGHT 100 lbs/45, 36 kg TEMP, T6'F/24.4°C Distance | Pressure [Impulse of
rival
3 SOURCE j-: { . S IDIT 21 Channel| Meters |kPs kPa.msec/kg 5 | AT
IGNITION SOURCE j-g Ensg}.neer s %:::})s!l?lsstmg Csp HUMIDITY % No. {ft.) pslg) psi. msec/lbsl/;) (msec) | Remarks
BOOSTER WT, 1% of Charge Wt. _ BAR. PRES, 30.03 = B02. 2 Ringing impulse estimated
TEST NUMBER  15-6-01 A4 WIND DIR, _340° e (1;':;) - (55136) ki
3 900, JoU
CONTRACT NO.  NASS-27750 WIND VEL. _11Knots 7 (140) (40.12) 1.4
620, 5 - Hit 3 Txdcr limited sfter peak
2 573 (90) - 2.8 Before return to bsseline
18, 80) 529.5 176
COMPOSIT -4 BOOS RGE : - (
POSITION C-4 TER CHA Ratio h/w =0.59 8 6. 8) 129.61) -
3 282.7 -
7,61 (41) - 4.9 | Poor peak
3 (24, 97) 372.3 153.9
(54) (17.15) 4.8
3 75.8 58,1
12.73 (11) (6. 47) 14,3
% (41, 77) 48,3 43
() (4. 79} 15.3
GROUND ZERO 5 bl 2850
25,47 2.8 (2.78) 46.3
1 (83.55) 15.2 32.6
(2.2) {3.63) 48,7
8 8.9 18. 4
56,59 1 (1,01 1 (2.0 1318
12 (185,66) { 13.8 7.4
2.0 19, 82) 136.0

Not Drawn to Scals

FIELD EVALUATION
Complete detonation

Photographic coverags. Hycsm 1500 (fps) Hulch

(20 pps) D

ry {24 fps)

Box ends East snd West

Crster dimension 0, 81 msters deep by 4.1 meters wide

Acoustics data was measured.
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Test Number 15-6-01 A5

iSRG %"%"T__rr—(—“:piq‘:: alencypTeating .  [DATE: /9 A_ Test 45.4 kg M10 Propallant
LisTISAMRLE M-24 shipping Container TIME 1905 Hrs. Peak Scaled Positlve Time
SAMPLE WEIGHT 100 1bs’45.36 kg TEMP, T7°F/25°C Mstance | Pressure |Impulse /3 of
IGNTTION SOURCF. ) -2 Engineer'e Special Blasting Cap HUMIDITY _22% Channel{ Meters |kPa kPa.muec/kg ) | Arrival
. T s/, 15 kg, Comp C-1 No. (ft.) {pslg) psl. msec/lbs (msec) | Remarks
BOOSTER WT. 4 & BAR. PRES, 30.02 -
1 '/ of Charge Wt, - - Ringing. Unable to determine
TFST NUMBER  15-6-01 Ag WIND DIR. 360" B 4.24 - - 1.6 |peak. Txdcr was repluced.
CONTRACT NO.  NASR-27750 WIND VEL. 10 Knots o (13332) ?16456)3 (Zi_‘ig) N
;8 ) 09
2 5.73 | (80) (36.91) 3.6
y S - s ; < - (18.80) [T8ZLT | 126.6 1
COMPOSITION (-4 BOOSTER CHARGE Ratio h/w=0.59 8 o, Al o
3 - - Bad txder.
7.61 - - 3.7
A (24.97 [ 330.3 131.8
(48) (14.69) 4.7
. 68.9 58
12.73 (10) (6. 46) 14.2
o (41,77 | 62.1 55,8
(9) (6.22) 15.7
GROV'ND ZERO 5 20.7 23,6
25.47 (3) (2.63) 46,3
- 83.55) | 16.5 34
(2.4 {3.79) 49.9
a 6.2 15.6
56,59 (0, 9) (174 132, 2
- (185.66) [ 13.8 10.7
{2,0) (1,19) 136,2

Not Drawn to Scale

FIELD EVAIUATION
Box ends oricntated East and West

Acoustics dala was measured

Crater dimansion 0. 65 meters by 4 05 meters wide.

Test Number 15-6-01 A6

TEST TR E_xpjloslve Equlvalency Taat DATF 8/1/16 Ag Test 45, 4 kg M- M10 Propellant
: .~ M16 Propellant; M25Shipping Containe 8
THETISAMDTN ) — Fre 1303 Peck  |Scaled Pocltlve | Time
SAMPLE WEIGHT 100 lbs /45, 4 kg TEMP, 85°F/29. 4°C Distance | Pressure {Impulse 5[0t
ARG CE St Mabulcnd  fEuiDiE? R i il PR =) e [
BOOSTER W, 11/2% uf"cmr‘f;'s&i_ ____ BAR. PRES. 30.01 1379 342.8
PEST NI'NBFR 24-6-01Ag WIND DIR. _30% ! 4.24 {200y (38.20) 1.35
O . N o - (13.92) {1379 286.3
CONTRACT NO S WIND VEL. _12 Knots 7 (200) (31.91) 1.4
- BI7.4 2.9
- 5.73 {120) (24.41) 2.35
(18.80) [ 827.% 252.3 Timlted S|
Ratio h/w=25 8 (120) (28.12 2.6
5 293 173.1 Limited
7.61 (42. 5) (19.29) 3.55
LY 3 (24.9m [ 413.7 712.1
E (60) (23. 64) 4.6
o E - 68.9 44.5
= b 12.73 | (10.0) (4. 96) 11.5
= = 10 (41.71) | 84.1 58.2
(12.2) (6. 49) 14.3
T .Y
GROTIND ZERO —_— g 25.47 | (3.5) (2.44) 43.8
= (83.55) | 18.8 34.0 Double Peak
(2.7) (3.79) 46.8
3 10.3 4.3
56, 59 (0. 48) 130.4
19 (185,66) 5.5 7.9
(0.8) (0. 88) 134.2

Nt Drswn to Scala

FIFLD EVALUATION
Motion Plcture Coveraga

Acoustlc Measuremants

~Tomplete detonation

Crater Dimenaion .45 metars daep by 3,02 meters wlde
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Test Number 15-6-01 A7

TEST T Explosive Equivatency Test ) DATE 6/1/16 A, Test 45.4kg M10 Propefiant
TEST SANIL M10 Propellant: M. Shipping Contalner -y 1418
) = —3 Eree——— Penk Scaled Positive Time
SAMILE WEIGH T T5. Tk (200 Ths) ) TEMD, 85°F/29.4°C IMutance | Pressure [tmpulse s
JCRTTION SO J2 Engincer's Spectal Blusting Cap nesmTy 30 Chunnel| Metars kPa ol S
LS INE/O B8 kg, Comp ¥~ T e T No. (ft.) (psig) . y tmsec) | Rensrks .
ROOSTER WT, 11/29 of Charge Wt. _ o RAR. PRFS, _30. 00 1373 t28.5 »
TFST NUMRE I 21-6-01A WIND DIR. 70° ! 4,24 (200) (70. 049y 1.6
S e - (13.91) [ 1261.7 329.5 =
CONTRACT Ne $8-2775 3 5 ¥
AN, (NASESZTTS0 — WIND VEL. _4Knota d (183) (47.86) 1.5
., 3% - YImite] (a0 not return to
- 5.73 (75) - 2.8 | baseline) Rad
COMIMISITION C-4 BOOSTER CHARGE, . (18 86y W21 ¥ i
TER C11A Ratio h/w=2.5 8 (120) (34.67) 2.4 | Uimtted
- 293 173.1
) 7.61 | (42.5) (19.29) 4.7 |
9 (24.97)| 586.1 255.6
(85) (28, 48 3.8 { Limlwd ]
" 16 32
12,73 | (6.67) (3.57) 14.55 B
- @7 | 82.7 72.1
(12.0) (8- 04) 11.4
GROUND ZERO 5 24.1 26,2 Double Peak
25.47 | (3,5) 12,92) 47,0 1
1 (83.55)] 18.8 27.2 Double Peak
(2.73) (3.03) 44,0
6 6.9 4.4
56,59 | (1.0) £0.49)  1134,0
3 .0
12 118260 (56.58) 70.78) 130.0
Not Drawn to Scale
FIET.D EVALUATION
Acoustica Measurements
(.omplele Detonation
Crater Dimension . 47 meters deep by 3,32 meters wide
Test Number 15-6-02 B1
TEST TITLE Ciplostve Equiv DATE 4/10/78 B, Teat 22.68 kg M10 Propeliant
THST SAMPLE F | Hrs,
¥ M-17 Shipping Containef TIME 1030 Peak Scaled Positive | I'Tme
SAMPLE WEIGIHIT 50 Iba/22.68 kg TEMP, 75°F/23.8°C Distance | Pressure [Impulse a | of
IGNITION SOURCE J-2 Engineer'a Spectal Blasting Cap HUMIDITY _28% (Chanael] Metarai{lkBa kPa.muec/kir | Arrival
=Tha/.23 ki, Comp C-4 — No. {ft.) (psig) psl. msec/ths ™" )| (maec) [ Remarks
BOOSTER WT, ?1, dknﬁ;aa\xﬁ. i L2 BAR. PRES. 30.17 1241.1 383.53
TEST NIIMRER  15-6-02 By WIND DIR, _150* P 3.37 (180 (42.79 1.2
(11.05) [1034.2 485,74
CONTRACT 4 Knots g
CONTRACT NO.  NAS8-27750 WIND VEL. ots 7 (150) (54.13) 1.0
3819 | 436.74
2 4.55  |(96) (48,67) 1.9
" ” - " (14.92) [579.2 LAY
COMPOSITION C-4 BOOSTER CHIARGE Ratio h/w=0.6 8 (84) (33.59) 196
. 289. 6 46.68
6.04 |(42) (5. 20) 3.4 | Baddata
" (19.82) [393 174.89
INFIIATOR ] (57) (19.49) 2.8
i 82.7 60,12
T—F 10.11  |(12) 16, 70) 9.0
0.5Tm 0.22m 0.22m (33.16) |82.7 37.42
25 60 o T 10
o= D (B.5%) (8.7 o nEss (12) (4.17) 8.8
GROUND ZERO PLATE . 17. 2. 36. 61
20.21 |{2.5) (4. 08) 29.3
APPARENT - (66.31) [18.8 31, 88
FRATER (2.7) (3. 55) 29.7
F 9.0 19.65
_J____ 44.92  |(1.3) (2.19) 83.3
e 2. NS - (147.36) [6.9 12. 92
(1.0) {1.44) 84,1
Not Drawn to Scale

LD EVALUATION
Complete reaction. No unburned propeliant

All inatrumentation functioned

Crater dimension 8,76 metera deep by 2.4 meters wide

Box orlentated North and South
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Test Number 15-6-02 B2

TIST TITIF i:dxlpgosive Equivalency Testing DATE 4/10/76 B, Test 22,68 kg M10 Propellant
LR 0 Propellant; =
TES'T SAMPTF M-17 Shipping Container TIME 1130 Hra. Peak Scaled Posltive | Time
SAMPLF WEIGHT 50 1bs/22. 68 kg TEMP, 75°F/23.8°C Distance | Prassure |Impulse /310
Channel| Meters |kPa kPa, msec/ky Arrlval
¢ s SOt !
LSRRG RFEMCM_] Blasting Cap_ HIBURIEY 263 _ No. {ft.) (pslg) psi. msec/lbs )| (msec) | Remirks
BOOSTFR WT. 11b/.45 ki Comp C-1 2% of Charge Wt. BAR. PRES. _30.17 1241.1 154.2
TEST NUMBER  15-6-02 Ba WIND DIR.  195° 1 3.37 |aso) (50. 61) 1.3 | Ringing
) (11.05) [1034.2 396.6
CONTRACT NO.  NAS8-27750 WIND VEL. _8Knota 7 (150) (4. 20) 1.35
§20. 5 9.5
2 4.55 | (%0) (32. 48) 2.2
- - (14.92 [BIB T 1575
COMPOSITION C-4 BOOSTER CHARGE Ratio h/w=0.6 8 (34) (22. 01 og
g 248.2 154,38
6.04 |(36) (17.19) 4.0
5 (19.82) {413.7 141. 4
(80) (15. 76) 3.95 —
¥ ] 68.9 57.6
10,11 |@a0) (6. 42) 10,4
- (33.16) (79.3 59,9
(11. 5) (6.68) 10,0
GROUND ZERO 5 2050 2373
. 20,21 (3.0) (3.93) 378 Dauhle peak 4
n (66.31) 119.3 3.5
(2. 8) (3. 84) 37.65 | Iouble peak
g 10.3 18.6
44,92 1.5 (2.07) 106.5 | Double peak
n (147. 36) [6.9 11.0
(1.0) (1. 56) 106.3 | Double peak
Not Drawn to Scale
FIFLD EVALUATION
Comniplete resction. No unburned propellant found. W11l utilize 1 pound booater for the
T inder of the testa. Thia choice waa made based upon the witnesa plate rathar than
peak pressure.
Crater dimenslon 0. 32 meter deep by 2,4 meters wide,
_Box orjentation Noxth and South
Test Number 15-6-02 B3
ST OTEILLE Fa ) /10/
FEST TEILE %x};#)s‘::sgzq\::z:len_cy Teatlng ATE 4/10/76 Ba Test 22,68 kg M10 Propellant
PFST SAMPIFE  Shipping Container TIME 1250 Hra.
g L0 ——— Peak Scalad Posltive Tlme
SAMPLF WEIGHT 50 1ba/22.68 ky TEMP, 76°F/24.4°C Distanca | Pressure [Impulse 5 | of
IGNITION SOURCE J-2 Engineerts Speclal Blasting Cap HUMIDITY 279 Channal} Meters |kPa kpamsec/kg', | Arrival
BOOSTFR W 17167,%5 T(;g, Tomp -4, No. (ft.) (psig) psi. msec/lbs” "y (msac) [Remarks
STER WT, 2% of Charge Wt. BAR. PRES. 30.16 13001 LT
TEST NUMBFR  15-6-02 B3 WIND DIR. _185° L 3.37 | (180) (57. 36) 1.3 | Ringing
- 11.05) [965.3 469,5
CONTIL 0. 2775 (
TRACT NO.  NASS-27750 WIND VEL. _8 Knota 7 (140) (52, 32 L2 | Limited
LTI K3 E A
2 4.55 | (72) (34. 99) 2.2
P e = p = - (14.92) [B6IY 798
HSHONIGABOOSTRRIGHERCE Ratio h/w=0.6 8 (96) (31.18) 2.2
. 268.9 129.1
8.04 {(39) (14. 39) 3.7
3 (19.82) [441.3 123.5
(64) (13. 76) 3.7
r A 75.8 66.0
S e 10,11 [an (1.35) 10.2
@iﬁﬁ&% " (33.16) [19.3 58.1
s i (11. 5) (6. 47) 10.2
OOy ZERG " 5 - o]
20.21 - - 37,4 Limited ringing 4
(66.31) [19.3 32.5
. (2.8) (3.62) 37.4 | Double peak
10.3 22,6
. 4492 {(1.3) (2.52) 106.5 | Double peak
7 (147.36) [6.9 17.1
8 1.0) .91 105.5 | Double peak

Not Drawn to Scale

FIELD EVALUATION
Complete resction. No unburned propellant waa found.

Crater dimenaion 0.31 meters deep by 2, 4 metera wide.

Box orientatlon North and South
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Test Number 15-6-02 B4

TFST TITLE Explosive Equivalency Testing DATE 4/10/78 134 Teot 22.68 kg M10 Propeflent
TFST SAMPLF M10 Propellant; M-17 Shipping ContainerTIME .
L L. 150 Hrs. Peak  [Scaled Poeftive | Time
SAMPLE WEIGHT 50 1bs/22.68 kg TEMP. T7°F/25°C Distance | Pressure {impulse 13 |of
. . Channel| Metars |kPa kPa.msec/kyg Arrival
IGNITION SOURCE J- ' 1 HUMIDITY _28% g
=2 Engincer:slSpecisl'Blasting Cap 8 No. (dt.) (pslg)  |pst. muec/tbs ) (meacy | Remarks
BOOSTER WT, 1 1b/. 15 kg, Comp C-1, 25 of Charge Wt. BAR. PRES. 30,15 5 o
TEST NUMBER  15-6-02 B, WIND DIR. _180° g 3.37 - - 1.15 | Ringing
. i (11.05 - 3
CONTRACT NO.  NAS8-27750 WIND VEL. _11 Knote 7 A L L2 | Limited
B28 8 J37.T
2 4.65 li91.2) (37. 56) 1.8
- X 14.92) [661.9 307.2
COMPOSITION C-4 BOOSTER CHARGE = (
B HA Ratio h/w=0.6 8 (96) _ (34.23) 2.25
3 206.6 130.9
6.04 |(30) (14.59) 3.7
o (19.82) [434.4 137.1
(83) (15. 28) 3.7
P 62,7 66
10.11  |(12) (7. 35) 10
10 (33.16) [68.3 57.2
(9.9) (6.37) 9.9
TN D ZERD 5 - 2
20. 21 - - 37.25 Bad channel
i 66.31) 15,9 35.4
(2.3) (3.95) 37.4 _ | Double peak
s 7.6 21.0
492 |l (2.34) 106. 54_ | pouble peak
1 (147.36) [6.2 15.7
- o - (0.9) (1,75} 06.3 |pDouble peak
0! rawn ale
FIELD EVALUATION
Complete resction. No unburned propellant was found.
Crater dimension 0,31 meter deep by 2.46 meter wide.
Box orientation Norih and South,
Test Number 16-6-01 B5
TEST TITLE ETX}’;°*;::P§‘]?1‘;‘::-‘°“"Y Testing DA[RE A42/78 00 B, Test 22.68 kg M10 Propellant
TEST SAMPLF £ TIME 103 i -
M-17 Shipping Container 0 Hrs Peak Scaled Positive Time
SAMPLE WEIGHT 50 1bs/22.68 kg TEMP. 81°F/27.2°C Distance | Pressure [imputse of
IGNITION SOURCE J-2 Englneer's Specis] Blasting Cap HUMIITY  _48% Channel| Meters |kPa kPa.msec/kg )/, | Arrival
B o 2 No. {ft.) {psig) psi. msec/lbs ")l (msec) | Remsrks
008 A o - .
TER WT. 1 45 kg Comp C-4 2% of Charge Wt. BAR. PRES, 30.2 = = Ringing. Bad data,
TEST NUMBER  16-6-01 Bs WIND DIR. _310° L 3.37 - - 1.2
CONTRACT No., - 9 Knote (11.05) [758.4 567. 2
T N NASB-27750 WIND VEL. 7 110y 63,21 1.3 | Limlted
. 537.8 301.1
.55 |®y (44.70) 2.05_| Double peak
COMPOSITION C-4 BOOSTER CHARGE i = (14.92) [¥3E1 23T
Ratio h/w=0.6 5 (84) (27.58) 2.1 | Double peak
3 8.04 | - - 3.75_| (Hit 3) Bad eignal
2 (18.82) [393 155.4
(57) (17. 32) 3.7 | Double peak
. 81.4 57.3
10,11 j11.8) {6, 39) 10.2
o (33.16) [e60.7 53.8
(11.7) (5.99) 10.4
GROUND ZERO 5 17.2 33,5
20.21  |42.5) (3,13) a7, Double peak
(68.31) [20.7 38.0
i1 (3.0) (4.35) 37.7 | Double peak
8.8 17.2
s 4492 |(.0) (1.82) 105.7 | Double peak
(147.38) [5.5 12,5
12 (0.8) (1.39) 06. 4

Not Drawn to Scale

FIELD EVALUATION
Complete detonation.

Box orfentation North and South

Photographic coverage. Included Hycam 1500 {fps), Hulch

(20ppe) and d

Iy (24fps)

Crater dimension 0.33 meter deep by 2.21 meter wide,
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Test Number 16-6-02 C1

TEST TITLF Explosive Equivalency Testing DATE 4/13/76 C. Test 65.77 kg M10 Propellant - T
. n "M10 “Propellant; . . 1
TEST SANPLE 324 Shipping Container T gofoiet — Peak Scaled Positive | I'Tme
SAMPLE WFIGHT 145 1bs/65. 77 kg - TEMP, 82°F/27.8°C Distance | Pressure [Impul se 1/: of
SRITION SOURCE -2 Engi Spe : A 49¢ Channel| Meters |kPa kPasec/ kg ': Arrival
IENITL HRGE ‘ll E Ili,n/(;'c::s . Cclal }éla:tl_ng Cap_ e ] : No. (ft.) (pslg) prid. msuv/ll-s” )| {msec) | Remarks
ROOSTER WT, ]“",Jg,( s(:bg‘n;e k“g[', EACA— — BAR. PRES. 30.12 - - Transducer was destroved
TFST NUMBER 34 ¢ 00 ¢4 WIND DIR.  _160° ! 418 - - 146
(15.76) [689.5 370.6
CONTRACT NO.  NAS8-27750 WIND VEL. 7 Knots 7 ”00;’ 1. 30) s
A 575,72 3047
- 6.49 (84) (33.96) 2.5
e — AT - (21.28) TS
COMPOSITION (-4 BOOSTE R CHARGE e Ratio h/W =1.7 8 (70.8) (44.74) 2.8
- § 3 200. 8 - Peak falled to return to
r“"'"\l rIATOR 8.7 (30) - 3.8 bageline
9 (28.76) |[446.8 170.0
(64.8) (18.95) 5.0
N 106.2 92.8
0.76 m M T 0.73 m 14,41 |(5.4) (10. 34) 12.0
(38 BTV - 282375 {28.625") T (47. 28) 75.8 56.7
| 3 | wiTNESS PLATE a1 (6. 32) 15.4
. e 5 20.0 21.5
GROUND ZERO g ==i— 28,82 (2.9) (2.4) 48,55 g
S LR ALAARALLLE = (94.56) [22.1 0%6
o380 m|  crevieR (3.2) (3.41) 51.9
i, 6 B 7.9 14.0
64,05 1(1,15) . 1 _ (1.96) 145,295
= ™ (210.14) (8.6 7.6
ETEm
. (1,25) (0 149,15
R Not Drawn to Scsle ==
FIELD EVALUATION
Box orintation North and South
Complete detonstion
. Photo; hic coverage included Iiycam (1500 fps) Hulcher (20pps) documen 24fps)

Crater dimension 0.30 meter deep by 2.72 meter wide

Test Number 16-6-02 C2

TEST TITLE %1%!“;"5 E%ulv:lency Testing DATE 4/13/78 c, Test 65.77 kg M10 Propellant
 Proj ants .
TEST SANPLE M-Z-li}!ﬁ'.‘.ﬁ_‘mﬂﬂ (ME 14458Hrs ] Peak Scaled Positive | Time
SAMPLE WEIGHT 145 1bs/65.77 kg TEMP, _78°F/25.6°C_ Distance | Pressure |Impulse of
Channel| Msters |kPa kPa.msec/kg. ) | Arrival
IGNITION SOURCE j-2 Ensgjnize{;ski%l:ll Bcl_a:ﬁn_g_Cy_ HUMIDITY 56% No. (ft.) (psig) psl.msec/\bslld) (mssc) | Remarks
BOOSTER WT. 1.5 4 of Chargs Wt. P . BAR. PRES. 30.11 1379.0 317.8
TFST NUMBER  16-6-02 Cy WIND DIR, _195° L 48 (200 (35.42) ot
(15.76) [T72.2 736, 0
CONTRACT NO.  NAS8-27750 WIND VEL. 9 Knots Z (112) (26. 30) 1.9
537.8 389, 0
2 6.49 | (78) (43. 35) 2.7
(21.28) [620.5 344
COMPOSITION C-4 BOOSTFR CHARGF Ratio h/w=1.7 8 (90) (41.72) 3.0
3 268.9 148.6
8.77 | (39) (16, 56) 4.5
5 (28,70) [455.1 139.9
(66) (15. 59) 5.2
. 106. 2 79.9
14.41 (15. 4) (8.9) 14.0
” (47.28) {77.2 47.0
(11.2) (5. 24) 15.7
GROUND ZERO 5 2248 25
28.82  [(3.3) (2,64) 49.7
- (64.56) |22.1 33.1
(3.2) (3.69) 52,4
. 10.3 4.8
64.05 |{1.5) (0. 54) 147.4
o (210.14) [10.3 9.2
(1.5) (1.02) 150

Not Drswn to Scsls

FIELD EVALUATION
Box oriantation North and South

Crater dimension 0.33 meters deep by 2.72 meters wide
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TEST TTLE
TEST SAMPLF

Explosive E?uivn!sncx Testing
'MX:FO' Propellant;

M-24 shipping Container

SAMPLF WEICGHT 145 1bs/65.77 kg

IGNITION SOURCE

BOOSTER WT.
TEST NIIMBER
CONTRACT NO,

-2 Eng}neer's Speclal Blasting Cap
-3 Ths/. 68 kg Comp C-4;

-17 of Charge Wt.
16-6-02 Cq

NAS8~27750

Test Number 16-6-02 C3

BATY 4/14/16
TIME L frw.
TEMT, HEFSL T
AIEMERETY __!.z[

BAR. PRFS. 30,13
WIND DIR.  3150¢

WIND VEL. 13Kpots

GROUND ZERO

COMPOSITION C-4 BOOSTER CHARGE

Ratio h/w=1.7

TYTTTT7TTr7rYYITTTYY

Not Drawn to Scale

FIELD EVALUATION
Box orlentstion North and South

T slon

41 meters deep by 3.05 meters wide

TEST TITLE
TEST SAMPLE

Explosive Equivalency Testing
M10 Propellant;
M-24 shipping Contslner

SAMPLFE WEIGHT 145 1bs/65,77 kg

IGNITION SOURCE J-2 Engineer's Speclal Blasting Csp

1,5 1bs/0.68 Kg;
BOOSTER WT. Comp C-4; 1% of Charge Wt.
TEST NUMBER  16-6-02 C4
CONTRACT NO.,  NAS8-27750

Test Number

DATE 4/14/78
TIME  M0SHrs.
TEMP,  80F/26.7°C

HUMIDITY 54%

BAR. PRES. 80,11
WIND DIR. 150°

WIND VEL, 11Knota

COMPOSITION C-:

GROUND ZERO

4 BOOSTER CHARGE

Ratio h/w=1.7

Not Drawn to Scals

FIELD EVALUATION
Box orientation North and South

Crater dimension 0,46 meters deep by 3, 56 meters wide

Ca Test 85.77 kg M10 Propellant
Peak FS_c;Ied Posltlve Time
Distance | Pressure |Impulse /3 of
Channel{ Meters | kPa kPa.msee/kg 1/3 Arrival
No. {ft.) (psig) . msec/lbs ") (msec) | Remurks
= Af - Txdcr destroyed,
! 4.8 - - 1.6
(15.76) [965.3 556. 8
i (140) (62.05) 1.9
524 436.6
2 8.49 {76) (43.68) 2.1
5 (21.28) [5I0.2 355.2
(74) (39.58) 3.2
3 228.9 243.0
i 8.77 [(33.2 (27.08) 3.6
9 {26.76) [289.6 765.0
(42) (18. 39) 5.3
4 96.5 50.3
14.41  |(14) (5. 60) 12.1
10 (47.28) [74.5 58.1
(10. 8) (6. 46) 15. 68
5 20.7 18.5
28.82 3 {2,06) 48,6
1 {94.56) ]20.7 3.2
(3) (3.48) 53.2
6 6.2 15,1
84.05 |{0.9) {1, 68) 145, 9
™ (210.14) 8.3 8.6
i2 {1.2) {0, 98) 149, 8
16-6-02 C4
C4 Tsst 65. 77 kg M10 Propellant
Peak Scaled Posltive Time
Distance | Pressure {Impulse of
Channel| Meters | kPs kPa.msec/kg 1/3 Arrival
No. (ft, ) (pslg) (psl. msec/lbs %] (msec) | Remarks
s o Csble damage.
1 4.8 - - 1.6
(15.76) [965.3 333.4
7 (140) (37.15) 1.8
2 519, 2 487.5
8.49 | (84) (53, 44) 2.3
8 (21,28) |827.4 345.3
(120) (386, 48) 3.1
3 288.8 145.5
8.77 {42) 16.21 4.6
9 (28.78) | 386.1 170.7
(56) {19,02) $.4
4 98.5 76.3
4.4 (14 (8, 50) 13,2
10 {47.28) (82,7 1.5
(12} (7. 97), 15,6
5 21.4 28.5
] 28.82 [(a.1) (2.95) 48.8
1 94.56 20,7 32.8
{3) (3.65) 51,1
6 8.2 14,7
64,05 (0,8} (L A4} 146, 5.
(210.14) [9.0 1.8
12 (1.3) (1.32) 148.5
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TEST TITLE
TEST SAMPLE

Explosive Equivalenc;

10" Propellant;
M-24 shipping Container
SAMPLE WEICHT 145 1bs/65.77 kg

IGNITION SOURCE J-2 Engineer's Speclal Blasting Csp
BOOSTER WT. 1.5 1bs/0.68 kg Comp C-4

1% of Charge Wt.
TEST NUMBER

18-6-02 Cs
CONTRACT NO,  NAS8-27750

Test Number
DATE 4(15[18
TIME 1301 Hrs.
TEMP. Q}:E(ZZ,Z:}

HUMIDITY 51%

BAR. PRES, 30,11
WIND DIR, _105°

WIND VEL. _14 Knots

COMPOSITION C-4 BOOSTER CHARGE

GROUND ZERO

Ratio h/fw=1.7

Not Drawn to Scale

FIELD EVALUATION
Box orientation North and South

Crater dimenslon 0. 37 meters deep by 3,01 meters wide

TEST TITLE Explosive Equivalency Testing
‘W0~ Propellan

TEST SAMPLE Scaled Shir;lng Container

SAMPLE WEIGHT 25 lbs/11.34 kg

IGNITION SOURCE J-2 Engineer's Blasting Cs;
Kg Comp (A-i

8/0,
1% of Charge

BOOSTER WT. wt.
TEST NUMBER 17-7-01 D
CONTRACT NO,  NAS8-27750

16-6-02 C5
(:5 Test 65. 77 kg M10 Propellant
Peak Scsled Positive Time
Distance | Preasure |Impulse 1/3 of
Channel| Metars | kPa kPa.msec/kgl/,! Arrival
No. (ft.) {palg) psi. msec/ibs" )| (msec) | Remarks
1 4.8 - - 1.6 Hit? ?
(15.76) [TOIT. T =
7 {150) - 2.0 Failed to return to basellne
2 6. 49 i < 2.5 Transducer damaged
(21.28) [758.7 B5.5
g (110) (9. 86) 3.0
g 8.77 | - 3.8 | Missed data
(28.78) [B889.4 189.6
9 (129) (21.13) 5.0
75.8 65.3
i 4.4 |ay (7. 28) 12.2
47.28) [ - 3
10 = = - No data
5 N 30.9
28,82 {3) (3. 44) 48.1
. (94.56) |20 32,5
(2.9) (3. 85) 52,7
6 12.4 14.9
64.05 (1.8) {1, 66) 145.2
12 (210.14) | 10.3 11.4
{1.5) {1.27) 150. 2

Test Number 17-7-01 D1

DATE 4/19/16
TIME 1257 Hrs.
TEMP, 81°F/27.2°C

HUMIDITY 53%
BAR. PRES, 30.08
WIND DIR, 190°

WIND VEL. 10 Knots

COMPOSITION C-4 BOOSTER CHARGE

OIm

(8.25")
GROUND ZERO

o, Shm
iy

|| | == DNTTIA TOH

0, 1fm

APPARENT
CRATER

Ratio h/w=0.4

0.1Tm
8.5  WITNESS

PLATE

Not Drawn to Scale

FIELD EVALUATION

Photographic coverage included Hycam (1500 fps) Hulc}

fon (24fpe)

Compl detonatlon. No vislble slgns of unburned pr

(20pps) d

Crater dimenslon 0. 25 meter deep by 2.59 meters wide

‘Box orfentation long side North and South.

D, Test 11.34 kg (25 Ib) M10 Propellant
Penk Scsled Posltlve Time
Distance | Preasure [Impulse of
Channel| Meters |kPa kPa.msec/kgl/3 Arrival
No. ‘[t.l (pslg) sl. msec/lbs” ") (msec) | Remarks
1241. 1 745.1
1 2.87 |(180) (83.024) 0,95
8.7 [TTET 1758
7 (170) (53.0) 1.0
820.5 331,03
2 3.61 | (90 (36. 89) 1.8
(11.84) [BBLT 350.8
8 (98) (39.01) 1.8
237, 5 149.7
3 4.80 | (33 (16. 68) 3.25
(15.70) {262.0 188, 9
o (38) (21.05) 3.4
79.3 71,7
- s.02 [(11.5) (1.99) 9.4
(26.52) [67.6 46. 4
10 (9.8) (5.17) 10.2
S 22.8 26,1
18.04 |(3.3) (2.91) 29,45
” (52.83) |18.3 35,12
(2.8) (3.91) 31.0
P 6.2 19,6
35.7 {0.8) (2,18) 83,2
13 (116.86) [8.9 18. 21
(1.0) (2.03) 85,8
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Test Number 17-6-01 D4

TEST TITLE E__x[;loslve Equivalency Testing DATE 4/20/76 D.| Test 11.34 kg (25 Ib) M10 Propellant
CESTSAMP I ﬁef_&?ﬁ%o@er P A2274Hires Peak Scsled Positive ‘Time
SANMPLE WEIGHT 25 1bs/11.34 ki TEMP. 79°F/26. 1°C l Distance | Pressure [Impulse " 3o
o . . Channel| Meters |kPa kPa.msec/kg *, 1 Arrival
IGNITION SOURCE g.-é Iigegf;';g?pz‘:;lp%ﬁlmg Csp HUMIDITY - 64% |y, (ft.) (Pslg) _ fpsi. msecglhs‘/ ] gnsecy | emarks
BOOSTER W, 2% of Charge Wt : BAR. PRES. 29,93 1172.1 591.8 1L15
TEST NUMBER  17-6-01 Dy WIND DIR. _190° : 2.67 | (170) (65. 95)
- 8.7 12331 878, 7
CONTRACT NO.  NASB-27750 WIND VEL. 11Knots 7 (180) (97.92) 1.0
780.5 296.9
e 3.61 | (42) (33.03) 1.9
- = - (11.84) [FITF 335.1
COMPOSITION C-4 BOOSTER CHARGF Ratio h/w =0.4 8 s 3. 34) el
3 220.6 134.4
4.8 (32) (14.98) 3.4
. (15,70) [386.1 T48.3
(56) (16. 52) 2.75
q 75.8 66. 0
8.02 |(1L.0) (1. 35) 9.0
20 (26.32) |41.4 42,9
(6.0) (4.78) 8.8
GROUND ZERO 5 17.9 34.7
16.04 | (2,6) (3, 86) 29.3
11 (52.63) |16.2 3.5
(2.35) (4.07) 29,7
6 6.2 17.1
35.7 0,9 1.9 83,3
12 (116.96) [ 6.9 16, 2
(1,0 (1,81} 84,1

Not Drawn to Scale

FIELD EVALUATION
Box orientation North and Soutb

Crater dimension 0.27 meters deep by 2. 97 meters wide

Test Number 17-6-01 D5

T FLST TITLE };ﬂxﬂ:}: E«I;I\:::lency Testing DATE 4/20/76 D, Test 11.34 kg (25 Ib) M10 Propellant
TEST SAMPLE  Scaled Shipping Contatner (IINE 1300 Hrs Peak  |Scaled Positive | Tlme
SAMPLE WEIGHT 25 Ibs/11.34 kg TEMP, 83°F/28.3°C Distance | Pressure [Impulse 1/3 of
IGNITION SOURCE J-2 Engineerts Special Blasting Cap HUMIDITY _63% f,z‘"‘"" ’:’““ k’:’; ; kp’l""‘se";l';g 1/3 Ar:;""" e
BOOSTERWT. 5 188/, 23 kg Comp C-4 - : (L) {p78) __Kpsl.msec/lbs ) (msec) | Remarks
- 2%_0_f.§hrgg Wy, = BAR. PRES, 29. 1241.1 619.3
TEST NUMBER  17-6-01 D5 WIND DIR, _180° ! 2,67 |(180) (89. 01) 1.1
CONTRACT NO.  NAS8-27750 WIND VEL, 6 Knots 7 BT :f;;)'r (5;11..30) 0.9
482. 0 327.8
2 3.61 |(T0) (38. 53) 1.8
COMPOSITION C-4 BOOSTER CHARGE . (11.84) [806.7 390. 2
Ratio h/w=0.4 . wn (43, 48) 1.65
g 248,2 135.9
4.8 |(36) (15.15) 3,2
3 as.m  [817.2 169.7
46) | (18.91) 3,2
h -~ [se6.2 64.5
8.02 [(12,5 (7191 8.7
- (26.32) [62.1 49,5
_ (9.0) (5.52) 9,4
GROUND ZFRO 5 20.7 36.3
16,04 ) 28.9
1 (52.63) [17.9 9.0
(2.6) (4. 35) 30,1
a 6.2 19.6
35.7 0.9y (2.19) 832
o (116.96) [6.9 18.6
(1. 0) (1. 85) 84.8

Not Drawn to Scale

FIELD EVALUATION
Box orfentation Nartb and Soutb

Crater dimension 0.30 meters deep by 2.95 meters wide
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APPENDIX B

SELECTED PHOTOGRAPHS

PRETEST CONFIGURATION 22. 68 kg CHARGE

- -

e
-

RS

POST TEST CRATER 22.68 kg CHARGE
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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

RS N Wi ¥?
NP T AR

TO: Commander, US Army Armament Research and Development Command,
ATTN: DRDAR-LCM-SP, Dover, NJ 07801

1. Subject draft report on TNT Equivalency Test of M10 Propellant was
reviewed and is approved by HQ, ARRCOM including DRSAR-SF and HQ, DARCOM,
DRCSF-E.

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

FOR THE COMMANDER:

(/ :
rf}f}ﬁ/t,z 5’;ﬂ/f(£i;£;z"iltﬂx

wd all incl GEORGE P/COWAN
Chief, Chemical

CF: ! Technology Division

PM, MPBME

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

(DRCSF-E)
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