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. | INTRODUCTION

The Propellant Reassessment Program and the Propellant Surveillance
Program were developed as sub-activities of the Ammunition Stockpile
Reliability Program.

The Propellant Surveillance Program deals primarily with the safety
of propellants. Under the program, master samples of propellants stored
at ARRADCOM are periodically evaluated for their stability characteristics.
Using the stability characteristics of the master samples as a baseline for
comparison, propellants stored at depots throughout the world are also eval~
uated. The evaluation of its stability characteristics are the basis for accur-
ate prediction of a propellant's safelife.

The Propellant Reassessment Program (PRP), which is the subject
of this report, is concerned not only with the safety but also with the per-
formance of propellants. This program involved the test, evaluation, and
disposition of stored propellants for which there may be an immediate need.

Until now under the PRP, there was no official technical document
that controlled the disposition of propellant lots whose storage period exceeded
the loading authorization limits. The propellant acceptance sheets for bulk
propellants note only a loading authorization date that expires nominally
five years after the acceptance date. This command conducted a thorough
search in 1974 to discover the source of the five-year period, but no docu-
mentation could be found that specifically established the five-year period.
It was noted that MIL-STD-1171 states"---enter the month and year (normally
five years from the date of the most recent assessment) ." But since the ra-
tionale for establishing the five-year time frame is not a matter of record, it
can only be assumed that the (then) 20-year life expectancy of a propellant
lot was arbitrarily divided into quarter-life periods.

From a more scientific point of view, the chemistry of the stabilizer
content of the propellant is directly related to the time span of the loading
authorization. Under the Propellant Surveillance Program, extensive testing
is conducted at ARRADCOM to make sure that the stabilizer content of all lots
of propellant conforms to the safety limits of the propellant.

In addition, the volatile content of the propellant has become a major
concern in recent years because of the increased use of fiber storage con-
tainers. The use of fiber containers can result in a change in the volatile
content. (Note that "volatile content” as used here includes moisture as well
as the solvents used in manufacturing the propellant.) Recent laboratory
tests of M26E1 propellant demonstrated that the volatile content of a propellant




has a significant affect on its relative quickness and may, in turn, sig-
nificantly change its performance. Therefore, when propellant reassess-
ments are conducted, storage controls such as the type of container, the
type of propellant, and the period of storage are all extremely important
considerations in obtaining valid reassessment results. The time limits
on loading authorizations for propellants are contingent on the storage
controls.

DISCUSSION
Recommended Propellant Testing Sequence

A recommended sequence of testing for propellant reassessment to
certify the usability of the propellant is listed below.

Laboratory Tests
1. Stabilizer content
2. Heat stability
3. Total volatiles (including moisture)
4. Closed bomb
Ballistic Tests (as required)
1. Charge establishment
2. Uniformity
ARRADCOM Propellant Reassessment Guidelines
Since there is no official document that provides procedures for pro-
pellant reassessment, ARRADCOM developed reassessment guidelines as
stated below. They are based on experience in making lot-by-lot disposi~
tions, and cover all bulk propellants in CONUS and overseas storage locations.
The guidelines also cover propellants stored in metal, metal-lined wood, and
fiber containers; and, propelling charges and propellant increments stored

in bulk.

a. For lots stored in metal and metal-lined wood containers
(drawing numbers 76-4-46, 7549033, and 76-4-56):




1. If the storage interval exceeds five years, chemical tests
(MIL-STD-652C) will be performed to determine the total volatiles, total mois-
ture, heat stability, and stabilizer content. If the propellant fails the chem-
ical tests, the following remedial actions must be considered.

Test Remedial Action
Total volatiles Drying treatment
Total moisture Drying treatment
Heat stability Reblend or demilitarize
Stabilizer content Demilitarize

2. If, except for the stabilizer content (see note), the pro-
pellant meets the requirements of the chemical tests, closed bomb tests
(MIL-STD-286B) will be performed to determine relative force and quickness.

3. If the results of the closed bomb tests are satisfactory
(no significant statistical change since the last test) , the loading authoriza-
tion will be certified for continued use for five more years.

4. If the propellant lot fails the closed bomb tests (signifi~
cantly different from the last test), the test results for the lot will be referred
to ARRADCOM. Depending on the interpretation of laboratory tests, ARRADCOM
will recommend either ballistic tests or demilitarization of the lot.

5. If the propellant lot meets the ballistic test requirements
(propellant charge establishment and uniformity series), the lot will be cer-
tified for use and the loading authorization extended for five more years.
However, if the lot fails the ballistic test, the test results will be referred to
ARRADCOM to determine its disposition.

b. For lots stored in fiber drums, and for M5, M26, and M26E1
propellants regardless of the type of storage containers, the reassessment
procedure is the same as in a above except that the storage interval will be
two years instead of five years. The loading authorization extension time
will also be two years.

The guidelines in a and b above, shown diagramatically in figure 1,
were used to evaluate the propellant lots reassessed by ARRADCOM as
described in this report. The guidelines are to be used for the reassessment
of all propellant lots; they are being incorporated in a revision of SB 742-
1300-94-2 which covers surveillance and reassessment procedures.

Note: The stabilizer content must be at a level suitable for continued storage.
This value is at least 50 percent of the specification value.




Table 1 is a summary of the 46 propellant lot reassessments performed
during the first 18 months of the program. The loading authorizations for
the 32 acceptable lots (based on laboratory testing) were extended for five
years. Fourteen lots failed the closed bomb tests and required ballistic tests.
Subsequently, the ballistic tests established new charge weights and the 14
lots were accepted for five-year extensions of the loading authorizations.

The results of the chemical tests and closed bomb tests on the reassessed
lots are in tables 2 and 3, respectively. The chemical test results show that
each lot met specification requirements (no significant change in heat stability,
total volatiles, or stabilizer content since manufacture) despite the fact that
some of the lots have been in storage from 20 to 25 years. The closed bomb
test results (table 3) show that 32 lots met the requirements and were accepted
without further testing.

TEST PROCEDURES USED

Chemical tests (MIL-STD-652) and closed bomb tests (MIL-STD-286)
were performed at ARRADCOM in accordance with the military standards.
The ballistic tests were performed in accordance with appropriate specifica-
tions.

CONCLUSIONS

The effect of long-term storage on propellants tested to date is minimal.
Propellants that had been stored for up to 25 years were still chemically stable
and performed according to their original specification requirements for
heat stability, stabilizer content, and total volatiles.

According to the results of the closed bomb tests, the relative quick-
ness of 14 (out of 46) lots had changed. This change is related to the type
of propellant, the type of storage container, and the storage locations.

The type of propellant and the type of storage container are the impor-
tant parameters in determining how long a propellant may be reassessed.

If a reassessed lot of propellant passes the chemical and closed bomb
tests, the loading authorization may be extended without conducting ballistic
tests. Since the 32 lots of the 46 reassessed to date passed these tests, a
considerable cost avoidance for ballistic testing was realized as summarized
below. Note that similar savings may also be realized on future lots of pro-
pellants reassessed as discussed in this study.
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Cost Summary

1. Total no. of reassessed lots 46

2. Disposition

A. No. of lots accepted (passed laboratory tests) 32
B. No. of lots recommended for Ballistic test 14
(failed closed bomb tests)

3. Cost of Ballistic tests (per lot) $12,000
4. Cost of Ballistic tests (46 lots) $552,000

5. Cost of Ballistic tests (actually required, 14 lots) $168,000

6. Cost avoidance $384,000

RECOMMENDATIONS

. Based on past experience factors and the Propellant Reassessment
Program test results highlighted in this report:

1. The 5-year storage interval between propellant lot reassess-
ments should be retained for propellants stored in metal and metal-lined
wood containers (except for some double-base propellants) .

2. For propellant lots stored in fiber containers and for M5,
M26, and M26E1 double-base propellants, the storage interval between
reassessments should be two years (instead of five) .

The propellant reassessment procedures developed by ARRADCOM
should be incorporated in a revision of SB-742-1300-94-2 covering sur-
veillance and reassessment procedures. This action will provide official
documentation for the Propellant Reassessment Program activities.

A yearly report on propellant reassessments should be published
to summarize information obtained on the propellant stockpile. These |
reports would provide the basis for any future changes in the storage in-
tervals directed by the loading authorizations.
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Y Table 1

Summary of reassessment results

: Number of Disposition
End item lots reassessed Accept Ballistic test
Propellant M1
M67 Propelling charge, 105 mm 6 5 1
M4A1l Propelling charge, 155 mm 3 3
T119 Propelling charge, 90 mm 1 1
M71A1 Cartridge, 90 mm 1 1
Propellant M5
M371 Cartridge, 90 mm 1 1
Propellant M8
M1A1 Propelling increment,
81 mm mortar 8 7 1
M2A1 Propelling increment,
81 mm mortar 2 2
M3A1 Propelling increment,
60 mm mortar 2 1 1
M36A1 Propelling Incremnt,
4.2" mortar 2 2

Propellant M9

M36A1 Propelling increment,

4.2" mortar 5 2 3

M3 & M6 Ignition cartridge 5 2 3

M362 Cartridge, 81 mm mortar 1 1

M90A1 Propelling increment, 1
81 mm mortar 7 7 ‘

Propellant M30A1
M121 Cartridge, 105 mm 2 1 1

Totals 46 32 14
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Lot

Over 5 years*

Under 5 years*

[

lined wooden containers.

Chemical Tests:
1. Total Volatiles
2. Total Moisture e
3. Heat Stability After redry or
4. Percent Stabilizer reblend, repeat
chemical tests
pass fail
Closed Bomb: l
1. Relative quickness Total volatiles||Heat stabilizer| [~ Stabiliz
2. Relative force Total moisture ||reblend or i-ui.mu:)l;l
(redry) (demilitarize)
[ : 1
pass fail
New S5-year* loading Refer to
authorization ARRADCOM

+. Demilitarize

pass fail
New 5-year* loading Refer to
authorization ARRADCOM

Five (5) year interval applies to lots stored in metal or metal-

However, a two-year interval applies to

M5, M26 and M26El propellant, as well as any lot stored in fiber
containers.

Figure 1. Propellant reassessment decision chart
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