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20. ABSTRACT. (cont)

of sand bags and ignited by an 594 squib and 56.7 g (2 oz) of FFF black powder.
In all tests the material thermally decomposed. There was no explosion, no
overpressure detected, and no rupture, splitting, or fragmenting of the drum.

In a second series of type 6a, single package tests on single drums of
ammonium perchlorate confined in the same manner as in the first type 6a series,
the initiation source was a number 8 blasting cap. In this series the ammonium
perchlorate also thermally decomposed and there was no explosion, no overpressure
detected, and no rupture, splitting, or fragmenting of the drums.

For control and information purposes, a single drum of ammonium perchlorate
was tested unconfined using an S94 squib and 56.7 g (2 o2) of FFF black powder
as the ignition source. The ignition of the black powder caused the drum lid to
pop off and ejected approximately one-third of the ammonium perchlorate from the
drum. The ammonium perchlorate did not react or thermally decompose and there
was no damage to the drum. '

The series of 6b stack tests was not conducted due to the lack of any explod
sive effect in either of the type 6a, single package test series. This is in
accordance with paragraph 4.5.5 of the INTEREG standard.

A type 6bc bonfire test was conducted consisting of five drums of ammonium

perchlorate steel-banded together and placed atop a steel crib approximately

1 m (3.28 ft) above the ground and surrounded by 500 mm of lumber drenched with
approximately 53 liters (14 gallons) of diesel fuel and gasoline mixture (9:1
ratio). The entire mass was ignited by two sets of electric matches and 56.7 g
(2 0z) of black powder set 180 degrees apart at the base of the stack. The
ammonium perchlorate was consumed by the fire with no explosions, no gverpressure
detected, and no rupture, splitting, or fragmenting of the drums.

Based upon interpretation of test results as outlined, ammonium perchlorate
nominal 200-micron particle size, in 113.4 kg (250 1b) quantities in steel
shipping drums does not meet the requirements for a Class 1 material.
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SUMMARY

A series of hazard classification tests were conducted on ammonium per-
chlorate, nominal 200-micron size, packaged in 113.6 liter (30 gal) DOT 37A4-350,
20-gage steel drums with bolted ring closures. Fach drum contained approximately
113.4 kg (250 1b) of material, and tests were candsc%e% in accordance with
INTEREG, Transport of Dangerous Goods, 1981 Edition 1,

Tests conducted consisted of:

a. Six single package tests (type 6a) as outlined in Chapter 4, para-
~graphs 4.5.9 through 4.5.13, in Reference 1, three using a 94 squib and 56.7 g
(2 0z) of FFF black powder as the ignition source, and three single package tests
as outlined in Chapter 4, paragraphs 4.5.9 through 4.5.13, using a number 8
blasting cap as the initiating source.

b. A fire stack test as outlined in Chapter &4, paragraphs 4.5.18 through
4.5.21. .

c. A single drum of ammenium perchlorate without any confinement ignited.
by a $94 squib and 56.7 g (2 oz) of FFF black powder.

Test results are summarized in the table which follows. There was no
explosion of any of the contents, no fragmentation of the shipping drums, radiant
flux was less than 0.3 Calf(cmz's} at a radial distance of 15.24 m (50 ft), and
there was no explosive hazard for any of the single package test series. There
was no explosion, no rupture, splitting, or fragmenting of the shipping drums,
and no explosive hazard from the fire stack test. When the single drum without
confinement was ignited by a $94 squib and 56.7 g (2 oz) of black powder, the lid
of the shipping drum relieved and there was no ignition or reaction of the
ammonium perchlorate.

Based upon interpretation of test results as outlined in Reference 1, figure
4.3, the test series 6 results indicate that ammonium perchlorate, nominal 200-
micron particle size, in 113.4-kg (250-1b) quantities in steel shipping drums
does not meet the requirements for a Class | material.
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Type test

Ipnition/

Confinecmont

Results

Single package
paragraphs 4.5.9
4.5.13

initiation method

594 and 56.7 ¢ (2
black powder

0z)

1 m (3.28 fu)
Sand bags

No explosion, drum
body intact, no
explnsive hazard

Single package
paragraphs 4.5.9
4.5.13

894 and 56.7 g (2
black powder

Single package
paragraphs 4.5.9
4.5.13

§94 and 56.7 g (2
black powder

oz)

oz)

Im {(3.28 ft)
Sand bags

No explosion, drum
body intact, no

explosive hazard

I m (3.28 ft)
Sand bags

No explosion, drum
body intact, no

explosive hazard

Single package
paragraphs 4.5.9
4,5,13

Number 8 blasting

cap

1 m (3.28 ft)
Sand bags

No explosion, drum
body intact, no
explosive hazard

Single package
paragraphs 4.5.9
4.5.13

Number 8 blasting

cap

1m {3.28 ft)
Sand hags

No explosion, drum

body intact, no
explosive hazard

Single package
‘paragraphs 4.5.9 -
4.5.13

Number 8 blasting

cap

1 m (3.28 ft)
Sand bags

No explosion, drum

body intact, no
explosive hazard

Fire stack test
paragraphs 4.5.18 -
4.5.21

2 electric matches
with black powder

Steel banded

No explosion, drum
body intact, no
explosive hazard

Single package

894 and 56.7 g (2
black powder

oz}

None

Lid relieved, no
reaction of
material
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INTRODHCTTON

BACKGROUND

-Ammonium perchlaraté is an oxidizer ingredient, N Class 5.1, used in the
manufacture of composite solid propellants. The hazard classification of ammo-
nium perchlorate UN No. 1442 (ammonium perchlorate oxidizer) has recently been
questioned by the UN Committee of Experts on the Transport of Dangerous Goods,
and to resolve this conflict, this series of tests was conducted in accordance
with INTEREG, Transport of Dangerous Goods, 1981 Edition. These tests were con- .
ducted for the Large Caliber Weapons Systems Laboratory, Energetic Systems Pro-

cessing Division, ARRADCOM, Dover, New Jersey.
OBJECTIVE

The objective of this study was to determine the behavior of ammonium per-
chlorate, nominal 200-micron size, packaged as indicated under Experimental
Methods below, when subjected to Test Series 6 of the INTEREG, Transport of Dan-
gerous Goods, 1981 Edition, Chapter 4, paragraphs 4.5.9 through 4.5.21. :

EXPERIMENTAL METHODS

TEST ARTICLE

- Ammonium perchlorate, nominal 200-micron size, manufactured by Kerr-McGee
Chemical Corporation, lot number 7229-0013, was provided for this test series.
The molsture content, purity and particle size analysis was provided by Thiockol
Corporation, Wasatch Divigion, and is included in Appendix A. The ammonium per-
chlorate was packaged in 113.6 1 (30 gal) DOT 37A-350 20-gage steel drums with
bolted ring closures. The dimensions of the drums are 0.74 m high by 0.49 m in
diameter with 0.8 mm thick walls. [Note: This is a heavier gage (20 gage vs 24
gage) drum than required for U.S. shipment of this material.] The material was
packaged inside the drum in two conductive polyethylene bags with approximately
4.5 kg (10 1b) of dessicant placed atop the ammonium perchlorate inside the 3inner

bag. Gross weight of the drums and contents averaged 119.5 kg (264 1b) and mois-—
ture content was approximately 0.007 percent. 4

MATERIAL SAMPLING

The test plan called for sample analysis to verify particle size distribu-.
tion and moisture content of each drum. Particle size distribution was deter-
mined in accordance with MIL-STD-286R, section 506.1, and ASTM 300. A core
sample was removed from the center of each drum by a standard core sampler. A
50-g sample was weighed and placed on a U.S. standard number 50 sieve. Number
80, 100, 120, 140, 200, 325 sieves and a catch pan were placed beneath the number
50 sieve. All sieves were inserted into a Tyler Model RX-21 portable sieve
shaker for five minutes. The amount of material that remained on each sieve was
weighed and reported. Two 50-g samples were taken from each drum.




After particle size analysis, the individual samples were recombined and
weighed then placed into a vacuum oven at 75°C (167°F) temperature for two hours
at 29 inches vacuum, Each sample was reweighed and the amount of weight loss was
reported as the molsture content.

SINGLE PACKAGE TEST

- A drum containing ammonium perchlorate was placed on a steel witness plate
0.81 m by 0.8 m by 12.7 mm thick (2.67 ft by 2.67 ft by 0.5 in) at ground level.
A Chromel/Alumel thermocouple was positioned inside the drum 25.4 wm (1 in) above
the ignition/initiation source. An additional Chromel/Alumel thermocouple was
fixed to the outside of the drum near the center. For the first series of 6a
single package tests, a S94 squib with 56.7 g (2 oz) of FFF black powder was
positioned in the center of the drum as the ignition source, The drum was con-
fined by 1 m (3.28 ft) of sand bags in all directions. The ignition source was
ignited and the results were observed and recorded. The test was conducted three
times. A typical test setup 1s shown in figure 1. The single package series was
repeated using a number 8 blasting cap as an initiation source in place of the
$94 squib and black powder igniter. This test was also conducted three times.

An additional test, not specified by the INTEREG procedures, was conducted
where a 894 squib with 56.7 g (2 oz) of FFF black powder was placed in the center
of an unconfined single drum and the squib and black powder ignited.

Thermocouple :
outside of drum e Minimum sandbag
approximate center thickness 1 m (3.28 ft)

Firing line in all directions

Steel ‘ .\ Ammonium
Zi;}frgmg - W ‘ . - perchlorate
. - T - 113.4 kg (250 1b)
-a - ‘4 - Thermocouple
- \V N % ) ’ 25.4 mm (1 in)
| above initiator
\ T |
\ { YT

Y \ Ignition
system
V. §/ 56.7 ¢ (2 0z)
black powder
Standard sandbags |, S94 squib

360° around drum — Steel witness
plate

Figure 1. Single package test configuration
(594 squib with black powder shown)




STACK 'TEST
In accordance with the INTEREG, Transport of Dangerous noods, 1981 Edition,

paragraph 4.5.5, these tests were not conducted due to the lack of any explosive
reaction during the series 6a, single package tests.

EXTERNAL FIRE STACK TEST

Five drums each containing approximately 113.4 kg (250 ib) of ammonium per-
chlorate were placed on a steel crib I m (3.28 ft) above the yround surface. The
drums were steel banded around the girth of the drums in two places to maintain
contact of the drums during the test. Air dried 50.8 mm by 101.6 mm by 1.5 m (2
in by 4 in by 59 in) lumber was placed beneath the crib in a lattice with a lat-
eral separation of 101.6 mm (4 in). The entire crib was survounded by 50.8 mm by
101.6 mm by 2.44 m (2 in by 4 in by 8 ft) lumber with a minimum thickness of 508
mm (20 in). The entire mass was drenched with approximately 53 1 (14 gal)of a
diesel fuel and gasoline mixture (9 to 1 ratio). The crib was ignited remotely
by two electric matches each with 56.7 g (2 0z) of FFF black powder set 180°
apart at the base. This test was conducted only once. The test setun is shown
in figure 2. 113.4 kg (250 1Ib)

' Ammonium perchlorate
5 drums 567 kg (1250 1b)

285N
“\\’h\

Steel bands 2

Wood shall be =7
piled beneath and o A
360° around the e
stack to a minimum ' ~
of 508 mm (20 in) Sy gé
o
_/{/1 ‘ =
* |
=

i( @.ﬁmli{/é’;ﬂg /@”//ff i :%:I/

Air dried wood
50.8 by 101.6 mm

i (2 by 4in)
_4_% ‘ ; |~ ( with lateral
(e Drum support ey 7028 distance between
frames (steel) . laths 101.6 mm (4 in)

Figure 2. Typical external fire stack test configuration
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INSTRUMENTATION

Overpressure instrumentation using 12 side-on pressure transducers as shown in
figure 3 were utilized for the single package test configuration. Eight 1rans-
ducers were used for the external fire stack test. Radial distance for each trans-
‘ducer is given in table 1. Distances were calculated to correspond to scaled dis-
tances of 1.19, 1.59, 1.98, 3.97, 6.74 and 17.85 n'x}’kg‘la‘“it (3, 4, 5, 10, 17 and 45
t1/1b?/% for the external fire stack test. Each transducer is calibrated before each

Fiducial markers
60.96 m (200 ft)

* Test material

Pressure transducers
distance from charge
varies with the cube
of the charge weight

Pressure transducers
opposite 90° array
scaled distance
held eonstant for
all test configurations |
60.96m

(200ft)

Motion picture camera
(24 fpS} ‘ 500 fE}S

Video recorder
\‘/{-1
LEGEND: ‘

Test article

Pressure transducer ;

Heat flux gages (15.24 and 30.48 m (50 and 100 ft)

Motion picture camera (3 each 500 frame per second (fps) and 1 24 fps)

»>0080

Figurc 3. Typical instrumentation setup




test series using a solenoid-sctuated air pressure calibration fixture, adjusted to
correspond to overpressure equal to 100% of hemispherical surface )
bursts of TNT(2), Signal line continuity and channelization are checked prior
“to ecach test.

Table 1. 'Tr&nsducer calibration and placement

Full scale Scaled Radial distance meter (ft)
Scaled calibration | calibration | Charge * Charge **
distance pressure pressure weight weight
Channel |m/kgl/3 kPa KkPa 113.4 kg 567 kg
number  |(ft/Ibl/3) | (psi) (psi) (250 1b) (1250 Tb)
1,2 1.19 2068 1034 ' 5.76 N/A
(3.00) (300) (150) (18.90)
3,4 1.59 1034 517 | 7.68 N/A
(4.00) (150) (75) (25.20)
5,6 1.98 690 345 9.60 - 16.42
: (5.00) (100) (50) (31.50) (53.86)
7,8 3.9v 138 69 19.20 32.83
(10.00) (20) (10) (63.00) (107.72)
9,10 6.74 69 34.5 32.68 55.82
(17.00) (10) (5) (107.09) (183.13)
11,12 17.85 13.8 6.9 86.40 147.75
(45.00) (2) (1) (283.48) (484.75)
* Single package cénfiguration
** Fire stack test configuration

Temperature measurements using 22 gage Chromel/Alumel thermocouples
were affixed external to the drum and 2 second thermocouple was placed inside
the drum 25.4 mm (1 in) above the initiator. An ice point reference junction
was coupled to a Honeywell Model 1858 Visicorder. Temperature readout was

realtime direct. Temperature measurements were taken only during the single
package tests.

Thermal radiation data establish the intensity, duration and spatial charac-
teristics as functions of material, size of combustion zone and burning rate to
determine the distance required to obtain a value of 0.3 calories per square
centimeter per second from the source of the material. Keithley Model 8602
Micro-Foil é heat flow sensors were positioned at 15.24 m (50 ft) and 30.48 m
(100 ft) in two 90° arrays from the test article. The sensors were coupled to

Keithley Model 860 heat flow meter via underground cabling to the Honeywell
 Model 1858 Visicorder for realtime readout.

Motion picture coverage consisted of three Model H516-E4 Mitchell cameras
operating at 500 frames per second (fps) snd one Model H516-E4 Mitchell camera
operating at 24 frames per second. Locations of cameras are shown in figure 3.




A video recorder was also utilized to tape the event. Before and after color
still photographs were taken of each test showing typical setup and posttest
results. Standard meteorological data were recorded for each test.

RESULTS

DATA ANALYSIS

Data analysis for end-item stores is based upon the "Go/No-Go" results of
the prescribed tests as outlined in the INTEREG, Transport of Dangerous Goods,
1981 Edition, Chapter 4, paragraphs 4.5.1, figure 4.3, a?d TB 700-2, Department
of Defense Explosives Hazard Classification Procedure. (3

The flowchart for interpretation of test series 6 is shown in figure 4.

TEST RESULTS

Appendix A shows the particle size analysis, moisture content and purity as
supplied by Thiokol. Appendix B contains the data sheet for all tests with
pertinent measured parameters. Table 2 gives the results of the sampling for
particle size and moisture content performed by this test agency and compared
with the Thiokol data. The results of the single package test with and without
confinement are shown in table 3 and the results of the external fire stack test
are in table 4,

DISCUSSION

Particle size analyses were in general agreement with the Thiokol data. Any
differences may be attributable to transportation or material handling where
additional shearing or grinding might have occurred. Sampling technique may also
account for the minor differences. Moisture analyses were somewhat different
from the Thiokol data. Differences noted are attributable to different sampling
techniques as well as the humidity difference between the test site (60% RH) and
the processing location. Comparisons of results are given in table 2.

: A total of six type 6a, single package tests were conducted with a minimum
of 1 m (3.28 ft) of sand bag confinement. The first three tests used a S94 squib

and 56.7 g (2 oz) of FFF black powder as the ignition source, and the remaining
three tests employed a number 8 blasting cap as the initiation source. Figures 5
and 6 show the typical test setup. Figure 5 shows the drum before total
confinement and figure 6 shows total confinement before ignition/initiation. The
results of all six tests were similar. Upon ignition/initiation, white smoke was
visible within five seconds; a red/orange smoke was visible near the 1id of the
drum after approximately one minute. Within 18 to 20 minutes there was an
increase of red/orange smoke lasting 30 to 45 seconds. The average total thermal
decomposition time for each drum was 27 minutes. ‘




END ITEM TESTS
{SINGLE PACKAGE TEST)
{STACK TEST)
(EXTERNAL FIRE STACK)

EXPLOSION

YES

; OF
"TOTAL CONTENTS

NO

NOMASS
DETONATION BUT
FRAGMENTATION HAZARDS

- EXIST

NO

NO MASS
DETONATION
MASS FIRE HAZARD
NO DANGEROUS
FRAGMENT
HAZARD

NO
ANY

EXPLOSIVE
HAZARD

NO

Is
SUBSTANCE |
ARTICLE MANUFACTURED
WITH THE VIEW TO PRODUCING
A PRACTICLE EXPLOSIVE

YES

YES

YES

DIVISION 1.1
DoTCLASS A

7 DIVISION 1.2
DoTCLASS A

DIVISION 1.3
‘DoT CLASS B

CAN
THE ARTICLES
NEVERTHELESS BE
EXCLUDED BY DEFINITION
(SEE CHAPTER 1 PARA.
Liib)

YES NO

YES

DIVISION 14
DoT CLASSC

Figure

4. Interpretation of test results
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Table 2. Comparison of results for particle size and moisture analyses

Sieve slze Y.S. standard {(micron)
50 100 140 200 Moisture
(297) (147) (105) (74) content
Container *Percent by weight of material held on each sieve (%)

1 5 67 87 97 0.013
8 (79 (94) (99) (0.02)
2 8 74 92 100 , 0.015
(6) (76) (9 (97) (0.03)

3 7 70 88 .97 0.014
(6) (73) (90) (94) (0.002)

5 7 72 90 98 0.014

(7 (77) (92) (97) (0.007)
8 7 71 90 98 0.011
' (9) (82) (94) (94) (0.04)

9 7 71 91 98 0.013
(D (78) (93) (94) (0.08)

10 7 72 90 98 0.013
(N (76) (91) (95) (0.07)

il 7 71 91 98 0.013
(6) (74) (91) (97) (0.02)
i2 o7 ‘ 72 30 98 0.013
(8) (78) (93) (97) (0.05)
13 8 73 S0 98 0.012
(7 ' (80) (93) (96) (0.02)
i5 7 ‘ 72 90 98 0.013
(7 (76) (91) (97) (0.09)
16 6 70 91 98 0.014
(6) (73) (31) : (94) (0.02)

Note: Top values reported by Thiokol.
Values 1in parenthesis are those determined by NSTL.
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Figure 5. Single package setup before total confinement
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Table 3. Single package test results

Ignition/initiation

Material method Confi t Regults
113.4 kg Ammonium 894 squib and 56.7 g 1 m (3.28 fr) No explosion, drum body
perchlorste in steel drums black powder Sand bags intact, no explosive hazard
113.4 kg Ammonium . $94 squib and 56.7 g 1m (3.28 ft) No explosion, drum body
perchloraste in steel drums black powder Sand bags intact, no explosive hazard
113.4 kg Ammonium $94 squib and 56.7 g 1 m (3.28 £t) No explosion, drum body
perchlorate in steel drums black powder Sand bags ) intact, no explosive hazard
113.4 kg Ammonium Number B blasting cap 1m (3.28 fr) No explosion, drum body
perchlorate in steel drums Sand bags intact, no explosive hazard
113.4 kg Ammonium Number B blasting cap 1m (3.28 ft) No explosion, érum‘bo&y
perchlorate in steel drums Sand bags intact, no explosive hazard
113.4 kg Ammonium Number 8 blasting cap 1m {3.28 fr) Ho explosion, drum body
perchlorate in steel drums Sand bags intact, no explosive hazard
113.4 kg Ammonium ) 594 aquib and 56.7 g None No ignition of materiasl, 1lid
perchlorate in steel drums black powder relieved, no fragmentation, no

explosive hazard

There were no overpressures detected in any of the single package tests.
There was no fragmentation from any of the drums. Heat flux values were
negligible-—less than 0.02 Cal/(cm“*s) at 15.24 m (50 £t) and 0.007 Cal!(cmz‘s}
at 30.48 m (100 ft). The heat flux values were several orders of magnitude less
than the 0.3 Cal/(cmg's) at or beyond a 30.48 m (100 ft) radius that is being
considered for Division 1.4 material by the UN Committee of Experts on the
Transportation of Dangerous Goods. Figures 7 and 8 show typical posttest results
for the confined single package tests. The 1id remained on the top of the drum,
but it was usually bent. The drum was discolored from the heat but was not
ruptured, split, fragmented, or even significantly deformed. 1In short, the drums
- were in good enough condition that if repainted and provided with new lids and
closures they could have been reused. There was no warping or any deformation of
the witness plate, and the only effect of these tests on the plate was a

discoloration where the drum sat. Residue found in the drum was desiccant
material. '

10




Figure

Typical single package test results showing drum and lid
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Results of the single package test without confinement were different from
the tests under confinement. Upon initiation, the lid of the drum relieved. The -
lid went approximately 6.1 m (20 ft) in the air and landed approximately
3.05 m (10 ft) from the drum. None of the ammonium perchlorate ignited. Some
material was spilled on the ground as the result of §94 and black powder ignition.
Figure 9 shows the test results.

S

- T

Figure 9. Posttest results of unconfined single package test

i2

-




The external flre stack test configuration with all of the lumber in place is
shown in figure 10. Figure 11 shows the posttest results., Following ignition of ‘
the lumber and visual observation of a sustained fire, the 1ids of individual drums
began to relieve starting at approximately 42 seconds following ignition for the
first 1id and finishing at 84 seconds after ignition for the 1id of the [ifth drum.
The ammonium perchlorate burned until approximately the 5-minute mark when the
majority of the material had been consumed. The reaction was more intense for a
period of approximately 30 seconds during the 5-minute burn. The wood fire burned
substantially longer than the 30 minutes required by the test procedures. There
was no explosion, no rupture, splitting, or fragmenting of the drums, and the firc
effects were minimal. The drums were still intact and sitting on the steel crib
at the end of the tests. Lids from the drums were all close by with the furthest
being 9.1 m (30 ft) from the drums. Test results are given in table 4.

Table 4. External fire stack test results

Ignition

Material method Confinement | Results
_

5 each 113.4 kg 2 each electric No explosion, drum
ammonium perchlorate | matches with Steel banded body intact, no
in steel drums 56.7 g black pow-~ ' explosive hazard
567 kg (1250 1b) der 180° apart at ‘
total weight base of steel crib

CONCLUSIONS

Based upon test results of the single package and external fire stack tests
and interpretation of results as outlined in figure 4.3 of the INTEREG proceduyres
and paragraph 6.5 of DoD Explosives Hazard Classification Procedure, TB 700-2(3)
there are no indications that ammonium perchlorate with nominal particle size of
200 microns exhibited explosive behavior. Specifically:

1. There was no explosion, no overpressure detected, no rupture, split-
ting, or fragmenting of drum bodies, and no radiant heat hazard, during the 6a,
single package tests.

2. There was no mass detoastien; no frsgmenta&ian, no mass fire effect,
and little or no damage to the shipping drums as a result of the 6c, external
fire stack test. ‘

3. Ammonium perchlorate did not react when primed by a §3%4 squib and
56.7 g (2 oz) of FFF black powder without confinement.

4, There was no explosive hazard exhibited during any of the tests per-
formed.

13
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Figure 11. External fire stack test results
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APPENDIX B

DATA SHEET




{Front)

1. SECURITY CLASSIFICATION
AC/258 NATO DATA CARD o
AMMUNITION CLASSIFICATION TEST RESULTS UNCLASSIFIED i
3. TESTING NATION: 5, ADDRESS OF NATECNAL TESTING AUTHORITY: 2. NATO TEST REFEHENCE:
USA
4, TESTING SERVICES AND
REFERENCE:

7. CALIBRE OR WEIGHT: 8.

8. NATO STOCK NUMBER: ITEM NAME AND MODEL DESIGNATION:

Ammonium perchlorate

9. TYPE OF PACKAGE AND PACKING MATERIALS:

Buik 113.4 kg (250 1b) quantity in 113.7 1 (30 gal) steel drum

10.GROSS WEIGHT] 11, NUMBFER OF [12.GROSS WEIGHT|13.TYPES OF EXPLOSIVE EXPLOSIVES PER ITEM
OF ITEM ITEMS OF OF PACKING {KG)
{ROUND, BOMB, PACKING 14. TOTAL QUANTITY [15. NET QUANTITY FOR
ETCIKG COMPUTATION F CD
{2} BURSTING CHHARGES |. .. . . R | 0
250 250
(b} PROPELLAN" . . R
(¢} OTHER EXPLOSIVES 0 . 0
18, HAZARD DIVISION: 18. AUTHORITY AND DATE:
DoT 5.1
17. COMPATIBILITY GROUP:
Oxidizer
{Reverse)
19. SINGLE PACKAGE TEST RESULTS +3. STACK TEST RESULTS Not perfermed

NUMBER OF PACKAGES IN TEST:

FirsTTEST: No explosion of total contents,
no fragmentatmn heat flux at 30.48 m <
.007 calx’emwscec burning time approxi-

mat

%LXQ,QQTEB 0 explosion of total contents,
ho fra ment heat flux at 30.48 m <
D 0(} 2 g&niﬁec total burn time approxi-

No explosion of total contents,

ho fragment ion, heat flux at 30.48 m <
0%987 al/cm?2-sec, total burn time 28 min-
utes

21. EXTERNALFIRE, STACK TEST RESULTS

FIRST TEST:

SECOND TEST:
10n

THIRD TEST:

NUMBER OF PACKAGES IN TEST: 5

No explosion, drum body intact, no explosive hazard.

22. REMARKS:
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DISTRIBUTION LIST

Commander
U.S. Army Armament Research
and Development Command

ATTN: DRDAR-CG
DRDAR-LC
DRDAR-LCM
DRDAR-LCM~S (50)
DRDAR-SF
DRDAR-TSS (5)
DRDAR-LCU-P

Dover, NJ 07801

Commander
U.S. Army Materiel Development
and Readiness Command
ATTN: DRCDE, D. Griffin
DRCIS-E
DRCPA-E
DRCPP-1
DRCDI
DRCSG-S
5001 Eisenhower Avenue
Alexandria, VA 22333

Commander
USDRC Installations and Services AGency
ATTHN: DRCIS-RI-IU
DRCIS-RI-IC
Rock Island, IL 61299

Commander

U.S. Army Armament Materiel

; Readiness Command

ATTH: DRSAR-LEP-L

DRSAR-IR
DRSAR-IRC
DRSAR-ISE
DRSAR~IRC-E
DRSAR-PDM
DRSAR~-LC
DRSAR-ASF
DRSAR-SF (2)

Rock Island, IL 61299
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Chairman

DoD Explosives Safety Board

Hoffman Bldg. 1, Room 856C (Dr. T. Zaker)
2461 Eisenhower Avenue

Alexandria, VA 22331

Commander
U.S. Army Munitions Production
Base Modernlzation Agency
ATTN: SARPM-PBM-EP
SARPM-PBM-LA (2)
SARPM-PBM-T-SF
Dover, NJ 07801

Administrator

Defense Technical Information Center

ATTN: Accessions Division (12)
DTIC-AI, J. F. Pendergast

Cameron Station

Alexandria, VA 22314

f.mmander

LU«S+. Army Construction Engineering
Research Laboratory

ATTN: DERL-ER

Champaign, IL 61820

Office, Chief of Engineers
ATTN: DAEN-MCZ-E
Washington, DC 20314

U.S. Army Engineer District, Huntsville
ATTN: Construction Division, HAD-ED
P.0. Box 1600 West Station

Huntsville, AL, 35807

Director

U.3. Army Materiel Systems
Analysis Activity

ATTN: DRXSY-MP

Aberdeen Proving Ground, MD 21005

Commander/Director
Chemical Systems Laboratory
}.5. Army Armament Research
and Development Command
ATTN: DRDAR-CLJ-L
DRDAR-CLB-PA
APG, Edgewood Area, MD 21010
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Director

Rallistics Research Laboratory

U.S. Army Armament Research
and Development Command

"ATTN: DRDAR-TSB-S

DRDAR-BLP, L. A. Watermeier
Aberdeen Proving Ground, MD 21005

Chief
Benet Weapons Laboratory, LCWSL
U.S. Army Armament Research
and Development Command
ATTN: DRDAR-LCB-TL
Watervliet, NY 12189

Commander

U.8. Army Missile Command
ATTN: DRSMI-RK, D. J. Ifshin
Redstone Arsenal, AL 35898

Commander -

Naval Sea System Command

ATTN: NAVSEA-62R2, J. W. Murrin
NAVSEA-G2R22, R. F, Cassel

Crystal Plaza, Bldg 6, Room 806

Washington, DC 20362

Commander

Naval Weapons Center

ATTN: Code 03T, C. J. Thlen
China Lake, CA 93555

Commander

Naval Air System Command
ATTN: NAIR-330C, B. Sobers
Jefferson Plaza 1, Room 478
Washington, DC 20361

NASA Headquarters

ATTN: Code RTP-6, F. W. Stevenson, Jr.
600 Independence Avenue SW

Room 621

Washington, DC 20546

NASA/Marshall Space Flight Center
ATTN: Code EP-24, R. J. Richmond
Marshall Space Flight Center, AL 35812

Headquarters, AFSC/DLFP
ATTN: R. E. Smith
Andrews Air Force Base, MD 20334




AFRPL-CA
ATTN: Dr. Richard R. Weiss
- Edwards, CA 93523 ‘

Office of the Undersecretary of Defense

for Research and Engineering
ATTN: G. W. Kopecsak
Pentagon, 3D1088
Washington, DC 20301
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