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INTRODUCTION
n.‘"."'
b5 Froduction Engineering PE Project 559 "Methyl Centralite Coated M10
Propellant for the 25-mm Bushmaster Gun Projectiles" is the research and
development project intended tc provide deterred single-perforatad (SP)
snd multi-psrforated (MP) M10 propellants to the Bushmastar gun
contractor. Ford Aeronutronics and Communicstions Corporatioa (FACC) of
Newport Beach, California. This was directed by Rov.: Island and
Frankford Araenals through the Contracticg Officer's Representative at
Radford Army Ammunition Plant (RAAP) at Radford, Virgiaisa. The
development of inhibited propellants snd gun range improvements at HAAP
were concurrently performed with developments in gun, projectiles
({"7S-T, HBI-T, and AP-T), primers, specifications, and other ammunition
components at FACC.
The main sections of this report discuss the following geven phases
of work:
1. RAAP gun test facilities
2. Evaluation of existing RAAP propellant at FACC
3. RAAP laboratory and closed bomb studies of poteatial SP ané MP
foreign and CONUS reference propellants
N 4, Propellant processing
Q} 5. Propellant coating

6. Chemical, physical, and internal ballistic tests

7. Gun testing and recommendations for a future project ts lmprove
propellants.

Work in most areas of this project was conducted on a best-effort
bagis with limited fundings. The work on pilot lots had been comploted
and production-sized lots had been produced befnre formai specifications
ware developed and unsatisfactory characteri. tics associatsd with
propellant for the APDS-T projectile were reported by the cusiomsr. FACK
performed all gun acceptance and evaluation tests for all pilot leus
produced for this project including the final 1000-pound model lot
(RAD-PE-559-11) and two production lots (RAD-PE-559-15 and 16) for the
APDS-T jrojectile. Some gun tests at 210C (70¢F) were performed at
RAAP with 1limjted and outmoded ammunition components fo- 1lots
RAD-PE-559-11, 12, 13, 14, 15. and 16 with the APDS-T projectile.

A new gun and components were provided to RAAP for all- subssquent
tests. Also, all subseyuently produced or modified lots were tested at
both RAAP and FACC using & partially standardized reference propellant
(Lot RAD-PE-559-16 modified by addition of 0.5 g potassium nitrate salt).
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ENGINEERING EFFORT

'I. -
N3

%

Work Scope and Specification

Propellsnts for the AP-T, HEI-T, and APDS-T rounds of ammunition of
the Bushmaster weapons system were developed into the production stage as
the result of this project. As directed, RAAP produced propellant to a
series of evolutionary specifications, see appendix A. Coated
propelilants to be used in lieu of target lots P-2078 and P-1929 were
produced. Also evaluated wes whether & single propellant, such as CIL
lot 5554, could be used for all projectiles. At a meeting on 1. December
1975 of FACC, Fraakford Arsenal, Hercules Incorporated, and RAAP
Contracting Officer's personnel, agreements upon tasks incidental to
these accomplishments were made.

The tasks undertaken by RAAP at the beginning of this project were:

1. Receive and evaluate Cerlikon propellant lots P-2078 and P-1929
from Wimmis, Oerlikon, AP propellant (MUIDEN), and CIL lot 5554 from
Canada.

2. DPerform tests and evaluations at RAAP in screening bs&llistics
parametors and developing "Americanized" propellants by means of closed
bomb, chemical and physical tests, using specification MIL-P-3984 as a
guide,

"

3. a. Based on the previously referenced work, RAAP was to
manufacture, test, and deliver four 200 to 400-pound samples. Gun
testing at RAAP was to be accomplished using FACC supplied: (1)
single-shot test fixtures; (2) cartridge cases; (3) primer ignition
aystems; and (4) projectiles and gauges.

b. Seamples of four existing lots at RAAP were to be shipped
immediately to FACC for evaluation.

4., A 1000-pound pilot lot was to be produced based on the dsta from
the preceding work.

5. Technical vrogress reports on a regular basis were required.
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6. Ba./listic parameters to be measured were:

a. Pressure versus time (from drilled cases) uaing Kistler
transducess

b. Muzzle pressure versus time using Kistler transducers
c. Action time (primer strike to projectile exit)

d. Muzzle velocity measured at 20 to 40 feet from the gun muzzle
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e. Barrel wear measurements were to be made on regular basis and
reported in progress reports.

The importence of meeting flash requirements was discuszed at that
time but was not made a firm requirament. Also, the need to meet
ballistic requirement at temperature extremes -S54 to 71°C (-65 to
1600F) was discussed but no firm specification requirements were
imposed on RAAP. No noise requirements were mentioned. However, it
should be pointed out that the APCS-T specifications charged remarkably
between 1978 and 1981 in the following respects:

Specification Specification

Item ADMS 567895 AS12013523B Effect
Muzzle velocity 12.5 0.19 -10 m/s at any
correction pressure
factor, m/s/m
(retardation)

Projectile 132 Ungpecified ~-6.6 m/8/g per
weight, grans (possibly 135) gram
Test cartridge +0.1 +1 +10 m/s

loading, grams

RAAP Gun Test Facilities

Shortly after the project had been funded, it was determined that
RAAP's Ballistic Range wes inadequste for guns greater than 20 mm in size
and that the following additional work scope was required:

Addition to deflection fence

Modification and addition to chain link security fence

Reinforced concrete foundation for gun mount

Reinforced concreta foundation for shed roofs

Reinforced concrate foundation for four velocity scraens

Metal shielding for velocity screens

Shed roofs for gun mount

Shed roofs for four velocity screens

Adjustable mounts (metal) for four velocity screeus
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An electrical sclenoid (firing mechanism)

Steel adapter plates for meunting 25-mm and 39-mm guns

Instagllation of electrical conduit, wiring, in connection with remote
gshell firing

c't N P ~{":‘Z‘r“b il .

Adaptations to utilize existing safety interlocks and firing circuits
Keplacement of sand in tunnel
Application of steel plate on control house door

This extra effort required the auvthorization of a sum of money
congiderably greater than had been funded to the project, required more
than a year for accomplishment, and resulted in RAAP's inability to
accomplish gun testing for more than a year after the propellant was
required by the custom¢* (range completed 2 Febrnary 1977).
Consequently, the Ballistic Range improvement effort and the propellant
development effort became separate and parallel efforts. Also, the
propellant development effort becaise dependent upon physical, chemical,
and closed bomb testing performed at RAAP and gun testing performed at
FACC. The old RAAP gun was used to test only lots RAD-PE-559-11 through
16 at 216C (709F) using the off-the-shelf threaded primers. The new
RAAP gun system was used t> test all subsequently produced lots.

FACC Evaluation of Existing RAAP Propellant for HEI-T and APDS-T
Projectiles

8

Four samples of methyl centralite (MC) coated SP M10 propellant
remaining at RAAP from 20-mm gun development support effort (Production
Engineering Project PE-485) were shipped to FACC for immediate
evolutionary gun propellant and the 25-mm Mann gun test data sare
presented in tables 1, 2, and 3, and in appendix B. The gun test results
from the most satisfactory of these sublots (Bl) for the APDS-T
projectile are compared in figures 1 and 2 with gun test results from the
first coated MP lots for the same projectile. MC had become the coating
of choice becsuse the 20-mm program had found other coating materials,
e.g., ethyl centralite (EC) and dibutyl phthalate (DBP), to yield
carbonsceous matter in rapid firing guns.

The ballistic evaluations by FACC of the blanded and unblended sampies
from the four sublots (Al, A2, Bl, and B2) of SP propellant from PE
Project 485 led to a request for 200 and 800-pound samples from the A and
B sublot dies, respectively. Each was to have a specific percentage of
MC coating. These sample. were coated from existing uncoated inventory
at RAAP. Chemical, ,hyesical, and closed bomb tests for these lots are
presented in table 4. To maintai. die sublot identity, the lots were
designated to be lot PEI-559-1, S/L A3 and S/L B3.
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.ne desired coating levels were obtained and PEI 559-1, A3 sublat

(4.56% MC), proved to be a satisfactory propellant for the HEI-T

4§§ projectile and the only SP HEI-T lot (KRAD-PE-559-6) suisequently produced
~ was made to duplicate the PEI 559-1, S/L A3 lot.

The final version of the manufacturing and coating procedure used for
propellant for the HEI-T projectile is containaed in appendix C.

All necessary preproduction engineering work on deterred SP propellant
for the HEI-T project was completed with the delivery and acceptance of
pilot lot RAD-PE-S559-1, S/L A3 and first production lot RAD-PE-559-6.
The production lot is being used by FACC as the reference lot for future
propellant procurement for a 25-mm gun system that 1is to be
interchangeable among the forces of all NATO nations. The closed bomb
traces in figure 3 show how the RAAP lots relate to each other, the
original reference lot, and uncoated blank stock with regard to Dp/Dt
versus pressure.

Based on acceptance gun tests at FACC, MC deterred MP M10 propellant
developed for the APDS-T projectile was acceptable through the pilot lot
(RALC-PE-559-11) phase and through two production lots (RAD-PE-559-1S5 and
16) before any unacceptable variables (pressure 1level) or attributes
(flash and noise) were reported. These problems were later studied or
resolved as directed by the Contracting Officer's Representative.
Therefore, the production engineering effort described hereinafter which
led to these lots will be only partially applicable to the propellant
finally developed for this projectile. However, this report indicates

‘E; the reasons why the propellant produced at the conclusion of this project
required further tailoring during subsequent production efforts. It will
also disclose some probable ways the propellant can be further improved.
Although, as pointed out earlier, the final APDS-T propellant ballistic
specifications differed remarkably from the earlier spacifications and
required a considerably improved coated propellant product over that
originally required.

RAAP Laboratory and Closed Bomb Studies

Studies of potential single-perforated and multi-perforated foreiga
and CONUS reference propellants were performed concurrently with efforts
previously described. Canadian and Swiss coated propellant lot samples
provided by FACC, propellant samples coated at RAAP for previous PE
Projects 271 and 485, and bas. grain propellant samples from PE Project
485 coated with other coating materials wore subjected to chemical,
physical, closed bomb, and heat of explosion (HOE) tests. The results
are shown in table 5. Based on the fact that lot CIL 5554 was being used
to replace either lot P-2078 or P-1929, any of the propellant samples,
except the ones coated with ethylene dimethacrylate (EDM) (possibly
inadequately) or lead 2-ethyl hexoate, may have qualified as replacement
lots. Closed bomb Dp/Dt versus P traces for GS4 coated RAD-PE-485A SP

S
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propeliant were those from lot P-20:8, the original single-base MNP
Oerlikon lot, as shown in figure 4.

Although the G54 coatings on double- and triple-bese formulas have
proven satisfactory for 25-mm and 30-mm zuns, the Contractcr was directed
to produce 7-perf single-base propeilant coated with MC because: (1) GS4
cvatings "left residue in gun barrels," (2) "more 1loadsbility of
propellant was needed to effect minimum momentum for the AP-T
projectile,” and (3) "dinitrotoluene (DNI) coatings were corrosive to gun
barrels."” The laboratory studies were therefore discontinued.

MC Cosated 7-Perforaticn Single-Base Propellant for the APDS-T Projectile

A study using a projected L/D ratio of 1.0 (a 2 by 2 factorial study
of MC coating levels and web sizes) was performed to determine the
geometry and coating to be used for future lots. The lots were produced
using dies available at RAAP which resulted in obtaining one 1lot of
7-perforated propellant with the same web (0.0187 in.) as the target lot
{P-2078) and another with a smaller web (0.0157 in.), as intended.

A new coating procedure was developed. Pilot lots were being coated
by RAAP's laboratories to determine by HOE and closed bomb testing the
amount of coatings to be 2pplied. A long-standing method (0ld Method -
see appendix D) of coating by steeping propellant and MC in water at
869C (1879F) for 6 hours in a coating barrel required at least twice
the amount of MC to obtain required HOE and closed bomb values than an
alternate 1/2-hour coating cycle (New Method - see appendix E) developed
and used at RAAP for another program. ThLe results by bothk methods for
sublots of lots KAD-PE-559-3 and 4 are contrasted in table 6.

These data clearly indicated that increaded propellant loadability and
any possibility of increased APDS-T projectile velocity reguired the use
of the new coating method. The new coating method, with the exception
that cycle time was increased from 172 to 2 hours commencing with 1lot
RAD--PE-559-11, was used for all subsequent lots. Also, essentially the
same MC coating (2.2%) as was predicted from this study for the
RAD-PE-559-4 sav:uot to duplicate the original reference lot (P-2078), was
used for all subsequently produced acceptable 1lots fur the APDS-T
projectile. The dies used for the RAD-PE-559-4 sublots were used for all
subsequent APDS-T propellant production except for one other
investigation (which was unsuccessful). These dies produced exactly the
same propellant web as that of the original reference lot (P-2078).

The acceptarce test data obtained for lots RAD-PE-559-3A, 3B, 4A, sand
4B are presented in table 7. The FACC gun test data for 1lots
RAD-PE~559-4A and 4B and blends of these lots are presented in table 8.
These ballistics data are plotted against charge weight in figures 1 end
2 and are compared with the best of the SP MC coated lots (RAD-PE-485-Bl)
for the APDS-T projectile. The graphed data show that pressure levels
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would be merginal with the lower. projectile weights for SP MC coated
propellant (RAD-PE-485-Bl) or HP MC coated propellant wusing the
12.5 m/s/m extrapolation factor and 132-gram projectiles. Also, it was
indicsted from previous tests that blends of webs and coating levels did
not sufficiently improve the velocity-pressure relationships (see figure
5 snd 6) although specification conformance probabilities were greater
using the ¢ld rather that the new velocity correction factor.

In all cases studied with both tne SP and MP propellants used for the
APDS-T projectile, the MC coating level was a very dominant factor in
determining velocity-pressure-charge weight relationship. Therefore, it
was indicated that the MC coating level for future lots be accurately
ascertained. The next two series of lots RAD-PE-559-5A through SE and 7
and 8 were essentially produced to sstablish this level. 1In the process
it was learned that s different mode of post coating drying would be
required and thet longer coating cycle times (45 and 120 minutes) were
beneficial.

APDS-T Coating Studies

In order to determine the proper MC coating level, approrimately 2000
pounds of propellant were produced using the established die
configuration and manufacturinx procedure. Seven pilot lots, each with a
specified coating level and identified as lots RAD-PE-559-5A, 5B, 5C, 5D,
3E, 7, and 8, were produced from this common propellant batch and tested
et FACC. The FACC gun test results snd the MC percentages (specified,
used, and analyzed) to obtain these vslues sre as follows:

Percentage FACC gun test results?
Lot RAD- MC Velocity, Pressure, Charge wt,
PE-SS9 Specified Used Analyzed n/s MPa 2
SA 2.70 2.85 2.53 1280 352 98
SB 3.20 3.00 3.02 1250 303 98
SC 3.70 3.49 3.92 3215 283 98
5D 1.50 1.56 1.39 1300 448 90b
SE 2.00 2.07 1.89 1320 386 98
7 2.00¢ 2.10 1.97 1322 386 98
8 2.35¢ 2.08 2.10 1317 465 96b

8 132-gram projectiles were used in all cases.
Y  Ppressures were report xdly too high to test greater charge weights.

These two batches were to have the same coating level as lot
RAD-PE-559-5E which had previously been produced and tasted.
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It will be observed from the preceding data that two of the pilot
lots, RAD-PE-559-50 and 8, wer: found to yield unacceptably high
pressures. This high pressure for lot RAD-PE-559-5D could logically be
attributed to the low quickness (RQ) result. However, lot RAD-PE-559-8
was found to yield relatively high quickness and gun pressure results for
no measurable reason unless these could be explained by coating time, the
only observed difference which had inadvertently been somewhat longer for
lot RAD-PE-559-7 then for lot RAD-PE-559-8. For all of the lots it was
found to be impossible to remove alcohol acquired in the coating
operation by forced air drying at 60°C (1400F).

Alcohol removal from subsequently produced lots was effected to less
than one-half of a percent by drying coated stock for 48 hours in a water
dry. The results from lots RAD-PE-559-5A through E and 7 and 8 are
presented in table 9.

The MC coating levels for lots RAD-PE-559-5A, 5B, S5C, SE, and 7
versus FACC measured gun pressures and velocities at 98-gram charge
weights and with 132-gram projectiles are shown in figure 7. The RQ at
+32.20C (+90°F) versus gun variables for these lots is presented in
figure 8. The data indicated that a more energetic propellant with a
greater coating may be required.

Subsequent lots were produced having potassium sulfate decreased from
1.0 to 0.5%, alcohol eliminated by water drying, ether eliminated by the
coating operation, and with relatively higher MC coating levels. The
ether 1level reduction (>1%) during costing is greater than could be e
accomplished in 20 000 hours of water drying at §0°C. -
On 17 August 1977, the gun test facilities at RAAP were available for
testing. [However, testing was further delayed because the projectiles
had a 0.995-inch diameter while the gun had a 0.987-inch internal
diameter. The projectile diameters had to be machined to be within
tolerances of 132-gram SP propellant projectile weights.

Lot RAD-PE-£59-7, which was to duplicate lot RAD-PE-559-5E, was
reported to be a satisfactory lot by FACC. Four 1000-pound pilot lots
were ordered for a 2 by 2 factorial length and MC coating level study.
Propellant with a greater impetus level was desired. Hence, the
decreased potassium sulfate level (0.5%), a longer coating time (120
minutes) to further remove ether and improve coating gradient, 28 to 48
hour water dry time to remove practically all of the coating acquired
alcohol, and a nitrocellulose nitrogen conteat as close as possible to
13.20% were specified. The specifications for these lots are in appendix
A-4 (COR letter, SARRA-EN dated 10 November 1977). The MC coatings
specified, used, and obtained with specified L/D ratios and ballistic
results follow:

A4

.,

f.
o

v
L 3

»
.

>
v,

.2
LA
0

o,

>
A

L

)

P

o

A I R P VLT L Py O D Ty T T S T T O T e e etat DI AR e e RRRAG
WSRO TR AT LYV S LR N, vy v TG YO R S PRV NP F 38 A8 W O S T A DTN AR AT N (LS 1S PO SO DRSO UL




v 2

R

A
]

A
2"

MY YR

yt |v
‘1'1‘1.

.
eeteh W b 4
PR

(]

W
Y

CAGIE R AL h ol Sl R C IO A S M LR LR R e i R A L R Al A S AL e e L

P AP N R L R «a’a’s
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RAAP gun tests
with 98-g charges
and 132-g projectiles

Lot RAD- MC Coating, % L/D Pressure, Velocity,
PE-559- Specified Used Analyzed Ratio MPa m/s
11 2.25 3.17 1.92 1.1 383 1321
12 2.75 3.90 2.37 1.1 349 1283
13 2.25 3.12 1.84 1.3 392 1327
14 2.75 4.05 2.26 1.3 3.56 1313
S5E 2.00 2.07 1.89 1.1 386% 1326%
7 2.00 2.10 1.97 1.1 386%* 1326%

*Bsfsrence lots with test made at FACC. A 2 m/s/m velocity correction
was made in all cases.

Pilot mixes were coated and evaluated from each of the lots before
the lots per se were coated. The pressure-velocity-charge weight data in
figures 9 and 10 from preliminary and limited RAAP tests showed 1lot
RAD-PE-559-11 to be the most acceptable lot. The FACC gun tests showed
lot RAD-PE-559-11 to be accepteble and it was used as the model lot for
succeeding production lots RAD-PE-559-15 and 16. These three lots are
compared in figures 11 and 12 with the original Swiss reference lot
P-2078.

The old specification (ADMS 567895) in effect for all of the
development work, which required 1.25 m/s/m velocity -corrections and
132-gram projectile weights, was not too difficult to meet. The 1later
specification AS12013532 which does not 1limit projectile weight (FACC
apparently used 135 grams) and with changed velocity correction to 0.19
m/3/m is remarkably more difficult to meet (because propellant tajiloring
for a 30 m/s higher velocity at any pressure is required), and could
require the development of a new propellant.

The velocity-pressure-charge weight relationships for model 1lot
RAD-PE-559-11 and production lots RAD-PE-559-15 and 16 are shown in
figures 11 and 12. The effect of the change in specified velocity
correction factor froam 1.25 to 0.19 m/s is shown in the velocity charge
weight relationships in figure 11. The effects of the belated
specification changes in correction factor and projectile weight on
required gpropellant specifications and gun pressures were very
significant.

Subsequent to the time that lot RAD-PE-559-11 was produced, no
significant changes were made in the manufacturing or coating processes,
gxcept that improved coating equipment was installed after lot
RAD-PE-559-23 was produced. Therefore, the process and coating changes
and their effects were the same up to the time of production of 1lot
RAD-PE-559-15 and 16. Engineering effort normally ceases with the
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i,:‘
delivery of the first production lot. However, in this case it was
continued through the second production lot which was accepted on 2 -
February 1979. XN

In August 1980, it was learned that flash and noise problems had been
eacountered in the field at Fort Carson, Colorado, and that 1/2 gram
(1/2%) of potassium nitrate salt was being added to charges from lot
RAD-PE-559-16. Another 1lot, RAD-PE-559-17, with potassium sulfate
increased from 0.50 to 1.00%, was ordered end delivered in October 1980.
At this time it was learned that an excessive gun pressure problem also
existed. It was indicated that the increased salt may have been the
asgignable cause. Also, some gquestions of lack of uniformity of
propellant arose. Because the PE program should have been concluded with
lot RAD-PE-559-16, the production process and product g¢uality at that
time will be discussed before dealing with the subsequent problems. The
chemical, physical, and closed bomb test results for the model and three
subsequent production lots are shown in table 10.

State of the Art at Completion of PE Effort

The state of the art at the time that RAD-PE-559-17 was produced was
such that a HOE range of 10 cal/g was observed among the four lots (one
model and three production 1lots). This compares favorably with a 13
cal/g range for a series of solventless formula (NS) rocket propellant
carpet roll lots. The reason for this excellent uniformity in energy

content is that volatile solvents were virtually eliminated as =
variables. The coating mode and cycle reduces ether (by more tham 1%) to D
an insignificant variable. The 48-hour post costing water dry cycle does
the same for alcohol (reduces by more than 1%). Therefore, more energy
is available after coating for projectile propulsion.
The amount of MC applied to propellant during the coating cycle is
remarkably dependent upon time, as illustrated in table 10 and figure
:’ 13. The time involved in a coating cycle includes the 15-minute time on
e temperature at 249C (7S50F) when the MC slurry 1is added to the
\}.ﬁ- propellant with water and alcohol and extends throuzh the time when the
Ta s batch is immediately cooled to room temperature and washed with cold
r‘-!- water.
:'I:‘ Combined partial burner and chemical analyses have proven that MC
:.-:: applied to obtain coating percentages between 1.26 and 2.77 appear in
L::sj propellant strata in fairly constant percentages of the total amount
X applied for a given geometry. The following table illustrates the
E_!_, percentage MC remaining after partial burns with blowout discs designed
LA to cause approximately 1% per mil of disc thickness:
:::::
o
e,
E::i ‘.:'Fx
::2’ ANE
N 10
‘:\.
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Grain weight percentages
and MC coating percentages measured

Partial burner after partial burn tests for lots RAD-PE-555-
disc thickness, 20 21 22 _ 23
mils _MC Wt MC Wt _Mc Wt Mc Wt
Unburned 100 1350 100 100 100 10 100 100
7 84 97 83 96 80 94 99 96
25 29 el 32 61 22 62 26 66
40 20 55 20 52 0 51 20 60
Linear regression (Y = MX + b), slopes (M), intercept (b), and

correlation coefficients (R?) for percent MC remaining (X) related to
remaining weight percentage (Y) are in the following table:

Percent MC
: Lot RAD- before Web, Perf
3 PE-559- partisl burn X b in. _in. B2
b
oy 20 1.97 0.5894  43.918  0.0164  0.0066  0.994
% 21 2.77 0.62 40.668  0.0181  0.0064  0.993
22 1.35 0.5058 51.205 0.0194 0.0058 0.997
23 2.39 0.4595 52.357 0.0195 0.00%4 0.995

Therefore, different levels of MNC appear to have the same distribution
profile for a given perforation and web 3ize. However, sigaificant
differences in total penetration and penetration guantity at a given
depth result from very small differences in perforation and wedb sizes. A
two-hour costing cycle was used for thes2 lots.

As can be seen in table 10, dimensional and chemical anslytical
results for model lot RAD-PE-559-11 and production lots RAD-PE-559-15,
16, and 17 were nearly identical with the exception of increased
potassium sulfate for lot RAD-PE-559-17. This is enhanced by the fact
that HOE among lots varied not more than 10 cal/g which is the egquivalent
of a 0.5% totel of any combination of alcohol, ether, and MC. Also, as
can be geen from figure 14, lots RAD-PE-559-7, 11, 15, 16, 17 and Swiss
lot P-2C78 {(original reference lot), closed boww traces are congruent fo
the extent that these traces could have been from a single lot. Only lot
RAD-PE-559-11 deviated in Dp/Dt on tie upper side at pressures up to

Eﬁf 83 MPa (12 000 psi) as though it had received less coating than the other
Hﬁi lots. The dats show this to be true. Lot RAD-PE-559-7 coincides with
b the final lot and reference lot traces and it was nct as ballistically
Bﬁ{ acceptable as lots RAD-PE-559-15 and 16. However, one must reack the
N conclusion that the referemce 1lot (P-2078) and production 1lots
~@ RAD-PE-559-15, 16, and 17 yielded remarkably similar closed bomb tas:

traces. All closed bomb tests were conducted in & 200 cm3 closed bom>
at 320C (909F) using a loading density of 0.2 g/cm3.
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Based on the preceding test data uniformity, it would be expected
that there would be little difference in gun test data among these lots. -
The gun test data obtained at either FACC or RAAP for 98-gram charge R
weights from all 1lots known to have been acceptable to FACC were o
studied. These are presented in the following table:

98-gram charge
Pregsure, Velocity, Tested

Lot RAD-PE-559- MPa m/s at Remarks
SE 386 13208 FACC All tests were made
7 393 13268 FACC at 210C. All lots
11 379 13188 RAAP contained 0.5%
15 384 134228 RAAP K2804. First two
15 357b 1332 FACC lots were coated for
16 389 13488 RAAP 30 and 45 minutes,
16 389 1332 FACC respectively, while
P-2078 (Swiss 382 13348 RAAP lot 11 had a 24-hour
reference) post coating water
Average of 386 1331.5 dry. All rounds
averages corrected for +2 m/s/m
Std dev of 4.76 10.24 to obtain muzzle
O averages velocity.
o Indicated upper 400 1362
~ Indicatad lower 372 1301
!'\1' 3 limit

(b

8 JIndicates it was known or reported that 132-gram projectiles were
used,

b  value excluded statisticsily.

From the preceding table it is obvious that both FACC and RAAP
obtained relatively high pressures for all of the reference (or model)
lots and the first two production lots. Also, the velocities at FACC
were 10 to 15 m/s lower than those obtained at RAAP for the two
comparable production lots. Therefore, 2 to 3 more grams of propellant
(with 15 MPa or total of 401 MPa additional pressure) would be required
by FACC to obtain specified velocity in cases designed to hold 98 grams
(the capacity of reference lot P-2078) with propellant specified to have
less loading density (0.92 g/cm3 minimum).

Only from lots RAD-PE-559-11, 12, 13, 14, 15, and 16 are comparable

data available from the test gun originally supplied to RAAP and the
tests made at FACC with other guns and ammunition.

12
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SUBSEQUENT PRODUCTION ENGINEERING STUDIES

- As requested, RAAP produced a 5000-pound lot (RAD-PE-559-17) with
potassium sulfate changed from 0.5% to 1.0% even though indications were
that 0.5 gram of potassium nitrate added to cartridges containing 1lot
RAD-PE-559-16 was the assignable cause for higher gun pressures. The lot
was produced, shipped, and gun tested only at FACC. The lot was found to
yield high gun pressures at FACC although the only chemical, physical, or
closed bomb difference between this lot and 1lot RAD-PE-559-15 (the
reference 1lot) that could be found was the expectad difference in
potassium sulfate level (as previously pointed out in table 10 and figure
14).

Again as requested, a 500-pound batch from this lot was modified and
shipped to FACC where the teating of the lot was witnessed by Hercules
and Gevernment representatives. The following rsesults were obtained for
this modified bstch RAD-PE-559-17B or RAD-PE-S559-17M on 4 and 5 October

1986,
Average Propellant Test
Velocity, pressure, Mo. charge temp, Piezo
Work dir m/s BPa _ rounds weight, gram oC gauge
ATP 1306 1342 418 10 99 21 PCB 1728
ATP 1307 1346 446 25 99 21 2CB 1761
ATP 1307 1346 401 21 29 21 PCB 1763
Q’: ATP 1307 1344 407 ) 99 21 PCB 1764

Gauge number PCB 1761 was changed at the writer's request and
pressures were lowered by 39 to 45 MPa on succoeding seriee of tests.
This difference was considered to be signifinsnt in results sgsszociated
with gauges. Ho*aver, the gauge (PCB 1761) was tested by FACC personnel
and found to be acceptable.

Additional Pilot Lots

Also ordered at the gsame time as lot RAD-PE-559-17 were two small
pilot lots (RAD-PE-559-18 and 19) with larger weps (0.22 and (.24 inch).
The L/D and D/d rates were unspecified except in the specificetion
drawing. The specification drawing requirements for these ratios were
used rather than those desired but inadvertently never specified.

These lots (see sttached description sheets in appendix F) with the
larger webs were produced and coated. However, the 1lots became
contaminated with DNT from hidden recesses of the barrel from a previous
coating operation. This was discovered only during the analysis of the
lots by & gas chromatographic method used to determine volatiles and
moisture.
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As would have been expected, the DNT coated the propellant first and
limited the amount of KC that could be subsequently applied. The

percentage of the two coatings obtained and the amount of HC desired E;?
follow:
Closed bomb3 Web difference, DNT
at +90CF _ Web, inch KC % %
_ARQ  EF Desb 0bt®  Des Obt  Des obt  Des Oht
90.23 100.82 0.0212 12,0718 1.9 1.23 20 -1¢.75 ¢ 2.09
80.83 100.42 0.0237 0.0247 1.9 1.19 20 -20.27 0 2.45

8 Results are for 1lot RAD-PE-559-18 and 19, respectively. Lot
RAD-PE-559-1" we3 used as reference lot.

b  pes is desired
C Obt is obtained

It will be noted thet aithough the RQ was high and the total coating
was high by at least 1%, the force was 100% or higher.

The closed bomb traces for these lots were different Zzom any other
lot produced in the Bushmaster series. The Dp/Dt versus P traces betveeu
pressures of 41 and 82 MPs (10 COQ and 20 000 psi) were remarkably hetter
in slopes and intercents than those obtained from any of the other lots.
These tracas are shown in figures 15 aad 16. The gun test results
obtained from the preduct of this coating poccess (see appendix 6) were )
also unique and favorsble as would nave been predicted from thes closed
bomb results.

As directed, several other 1lots and blends of lots (RAD-PE-559-24
througk 20) were produced. Thnese efforts ere summarized In appendix G.
It 13 remarkable that sath test of esch lot or blended batch produces an
entirely different result. Perhaps this 1is, as obgerved earlier.
entirely the result of gaugs bias.

The following results have been reportsd for lot RAD-PE-559-16 at

210C:

9
v
WO No. Pressures, Valocity, Cherge wt,
105 asy’ed  rounds —HPa _ _  _ms —groms

S
a- ¥ 20 570 & 386 1334 & 1342 49.7
iryu No %0 3°2 & 362 1336 & 1360 92.7
o No 20 279 1348 & 1360 99,7
QN Yes 40 $32 1350 99.7
s Tes 20 $24 G 422 1353 99.7
WA Yes 20 402 1325 9.5
Lo Average uasalted 573 1345
T Average salted 420
o
o ey
LN
s 14
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It appears that the addition of 0.5% of potassium nitrate did increase
pressures by 47 MPa without affecting velocity, assuming no gauge or
other component bias.

The APDS-T propellant and coating process developed up to the changes
in projectile weight, velocity correction fector, and propellant formula
change to increased potassium sulfate are contained in appendix H. All
description sheets obtained for this project are shown ia appendix F.

CONCLUSIONS

1. A completely acceptable, MC-costed SP propellant was developed for
the 25-mm HEI-T Projectile. The scceptable reference lot |is
RAD-PE-559-6(HE) and the description sheet for this lot is attached in
appendix F.

2. A study of coating materials for the APDS-T projectile using SP M10
propellaat disclosed that Paraplex G54 and EC, in single or double
coatings or with DBP, were as effective as MC coatings.

3. .. unique production and coating process using alcohol, water, and KC
was established for MP M10 propellant such that the Swiss reference lot
performance was agqualed or bettered. It would not Lave been possible to
produce satisfactory propellant with the previous MC coating process.

4, The two-stage application of DNT and MC effected improved Dp/Dt
versus P relationships.

5. The most acceptable APDS-T lots studied by closed bomb tests during
this project were ranked in order of acceptability es follows:

Lot Rsmarks
1. CAD 5554 MC coated Canadian w/crganic lead salts
2. CIL 3331 MC coated Canadisn w/srganic lead salts
3. P-1929 Oerlikon camphor coated SP
4, RAD-PE-559-18 KC and DNT coated
S. RAD-PE-559-19 MC and DNT coated
6. HRS-7 German EC-DRP coated
7. RAD-PE-559-21 C coated MP M10
8. RAD-PE-559-16 MC coated NP M10
9. RAD-PE-559-17 MC coated WP M10
10. RAD-PE-559-7 MC coated MP N10
11. RAD-PE-559-15 MC coated MP NM10
12. RAD-PE-559-23 MC coated MP H10
13. P-2078 Caemphor coat Oerlikon ref
14. RAD-PE-559-11 MC coaced MP M10
15
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RECOMMENDATIONS

1. Longer coating times, varied alcohol to water ratios, and difterent
coating cycles should be evaluated to determine whether the 25-mm APDS-T
propellant can be improved.

2. The DNT and HC coating process discovered during this project should
be further evaluated to determine whether it can be used to produce
improved coated MP M10 propellant.

3. Other coatingr, particularly Paraplex G54, should be evaluated with
SP M10 propellant to determine whether an improved APDS-T propellant can
be produced.

4. The pressure gauge uniformity problem should be thoroughly studied.
If, for example, gauges with low sensitivities do give high pressures
such as those observed on 14 and 15 October 1980, then specification
limits should be set on gauge sgensitivities or corraction to some
standard conditious should be made for each gauge.

S. The study of H10 formula propellant with basic lead carbonate or
other lead salts is highly recommended.
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Table 1. Chemical and physical data for
sublots of single-base, single-perforated
propellant for 20-mm gun

PE Project 485 Sublot number

Item S/L AL 3/L A2 J3/L Bl S/L B2
Nitroceliulose, % (13.15%N) 94.25 02.48 94,82 92.82
Diphenylamine, % 0.55 0.57 0.52 0.51
Potassium sulfate, % 0.79 0.85 0.73 0.76
Methyl centralite, % 4,26 5.95 3.74 5.80
Graphite, 7% 0.11 0 15 0.13 0.11
Six~hour M&V, 2 0.44 0.63 0.62 0.75
Bulk density, g/cm3 0.9892 0.9805 0.9933 0.9985

Physical dimensions:

Mean length, ia. 0.067 0.067

Mean outside diameter, in. ¢.052 0.055

Mean perforation, in. 0.0043 0.0042

Mean web, in. 0.0235 0.0257
17
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Table 2. FACC gun tests of PE-485 sublots of MC-coated
M10 single-perforated propellant from 20-mm
program with 177-gram HEI-T projectile

TA
Prop Chg wt, Miili— Pm, Pc, Vm,*
Round  sublots g second MPa MPa n/s Remarks
1 PE-485-A1 75 5.62 29.4 336.5 1030 485B sublots too
fast for BE and
2 PE~485-42 75 6.21 33.2 231.7 941 were used w/AP.
There are indi-~
3 PE-485~B1 75 5.26 26.8 395.1 1038 cations that a
10-gram heavier
4 PE-485-B2 75 6.68 30.4 197.2 899 projectile is con-
tzmplated for
5 Al 80 6.43 30.8 318.6 1076 future use.
6 A2 85 6.27 37.9 233.8 1012 Spec~
7 Al 90 5.04 30.7 431.7 1172 Shell cap =
90 g
8 A2 30 5.75 37.0 277.2 1068 1085 + 15 m/s
w/390 MPa max o~
9 A1/A2 80/10 5.2 31.3 416.5 1170 press (-
ic Al/A2 85/0 5.45 39.3 357.2 1118
11 Al/A2 70/20 5.2 32.1 396.5 1154
12 Al/A2 65/25 5.41 31.8 390.3 1152
13 Al/A2 60/30 S.45 35.2 365.5 1148
14 Al/A2 50/40 5.07 -- 382.0 1128
*Desired or greater velocities are underlined along with corresponding
acceptable pressures. The velocities probably are corrected by
twelve rather than two u/s/m.
x4
o
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Table 3. FACC gun tests of PE-485 sublots of MC-coated,
MO single-perforated propellant from 20-mm
program with 121.5-gram 47-T projectile

Prop. Chg wt, TA, Pm, Pc, Vm, *
Reund  sublots g us MPa MPa m/s Remarks
1 Al 75 5.25 27.7 278.6 1091 Specs
2 A2 75 6.03 27.0 181.4 971 1372 + 15 m/s
390.2 MPa, max
3 Bl 75 5.37 27.7 291.7 1280 100 g case
capacity. Data
4 B2 75 6.35 25.6 152.4 923 indicate that
FACC test slug
5 B1 89 -- 28,5 209.0 1081 weighs 135 g
6 B1 85 5.71 31.2 255.8 1177
7 Bl 90 5.49 33.7 297.2 1203
8 Bl 95 5.31 35.7 339.3 1293
9 Bl- 97 5.07 37.0 359.3 1322
10 Bl 98 5.19 37.7 368.2 1328
11 Bl 100 4.91 37.0 402.0 1361
12 B1/Al 75/25 4,47 -- 404.8 1349
13 B1/A2 75/25 4,57 -- 369.6 1322
14 B1/A2 85/15 4,56 -- 393.1 1332

*Desired or greater velocities are underlined along with corresponding
acceptable pressures. The velocities probably are corrected by
twelve rather than two m/s/m.
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THE INFORMATION CONTAINED HEREIN SHALL
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Table 4. Accertance test results for 25-mm lots 559-1, A3 ar.i B3

Lot PEI-559-1 Lot PEI-539-1

Constituent §pecificationa (S/L A3) (S/L B3)
Nitrocellulose,% Remainder 92.14 92.51
(13.1272N)
Diphenylamine, % 0.50 to 1.25 0.62 0.67
Graphite, % 0.40, max 0.17 0.14
Methyl centralite, % In parenthesis 4.56 3.88
(3.90, nom)
Potassium sulfate, % 0.10 to 1.0 0.81 0.89
Total volatiles, % 2.35, max 1.70 1.91
M&V, % 1.00 + 0.25 1.14 1.18
Residual solvents, 7% 1.10, max 0.65 0.73
HOL, callg N/A 846.1 862.7
Expected charge from  (121.5)° 102 100
HOE for AP-T, g
Expected charge from arn? 92 20

HOE for HE, g

Dimensions, inch

Length -— 0.071 0.G670
Diameter — 0.0527 0.0556
Perf diameter — 0.0053 0.0056 3
Web -— 0.0236 0.0251 )
Stability, methyl wviolet test
Heat test, 134.5°(, 40, minimum 50 50
minutes
No explosion, hours 5, minimum i+ 5+
2
Closed bomb test, 200 on’ bombb Loading deusity, g/cm’
0.1 0.2 0.1 0.2
Relative quickness, -57°F 92.51 88.55 84.10 83.92
percent average +90°F 117.29 106.31 109.45 99.67
+165°F 135.32 123.42 128.68 113.59
Relative force, -57°F 100.29 99.02 99.79 99.26
percent average +90°F 101.80 100.81 101.44 99.67
+165°F 102.65 102.85 102.48 101.92

:Projectile weights and specification at start of program.
PAD~-PE-271-1 tested at 90°F was used as the standard because it
more closely approximated CAD 5554 (depleted) in RQ and RF.
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Table 6. HOE, dimensional and closed bomb data; ]
a contrast between old and new coating methods ‘\.’.\'
Grain measurement, inch
Lot P-2078
WS f AP-T, 25-mm Lot RAD-PE-559-4 Lot RAD-PE-559-3
Length 0.1585 0.1249 0.1131
0))] 0.0944 0.0975 0.0871
Perforsted 0.0068 0.0078 0.0082
Quter Web 0.0161 0.0192 0.0172
Inner Web 0.0209 0.0182 0.0143
Average Web 0.0185 0.0187 0.0157
01d method of coating, HOR, and closed bomb deta*
Lot RAD~PE-559-4 Lot RAD-PE-559-3
Lot P-2078 7% methyl centralite ¥ methyl centralite
3% campaor 2.60 4,43 2.61 3.88
+90°F RQ, % 100 115.2 104.7 126.6 117.3
+90°F RF, % 100 99.4 96.9 99.9 98.8
HOE, cal/g 928.2 894.4 833.8 889.9 - 840.6
Estimated MC coating 5.2 6.4 @
for 3i00% RQ, %
Estimated KF for 100% 96 °7
RQ level coating, %
New method of coating, HOE, and closed bomb data*
S&S
.- J
N Lot RAD-PE-559~4 Lot RAD-PE-559-3
Y Lot P-2078 2 methyl centralite % methyl centralite
0 3% camphor 3.91 5.72 2.46 3.88
8
o +90°F RQ, % 100 94.08 87.72 105.29 93.02
LG +90°F RF, % 100 96.29 95.23  99.25 98.87
:.::.» HOE, cal/g 928.2 843 816 896 854
-}s}' Estimated MC coating 2.2 3.1
A for 100% RQ, %
> Estimated RF for 100% 97 99
.‘_!:: RQ level coating, 7%
-
SYRY
B
NN 3 3
E::.f{: *Tests were made at +90°F, 0.2 g/cm” loading densities in 200 cm
;‘i. closed bomb using lot P-2078 as standard.
X Q)
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THE INFORMATION CONTAINED HEREIN SHALL 4
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Table 8. FACC reported gun test data for the first
multi-perforated lots RAD-PE-559- 4A and /B

Lot RAD-PE-559~4A (2.46% MC)

Charge Action Chamber Muzzle velocity, m/s,
weight, time pressure, with correction of

Test g TA, ms MPa 12 m/s/m 2w/s/m

1 85 5.37 289 1213 1223

2 92 4,94 342 1277 1287

3 95 4.50 415 1343 1353

Lot RAD-PE-559-4B (3.88% MC)

1 85 7.01 201 1100 1110

2 90 6.13 209 1148 1158

3 95 5.33 286 1232 1242

Blends of lots RAD-PE-559-4A and 4B
4A/4B
(g/2)

1 85/10=95¢g 4.55 408 1324 1324

2 85/15 = 100 g 4.28 445 1376 1386

3 80/20 = 100 g 3.90 416 1361 1372

4 75/25 =100 g 3.92 420 1353 1363

5 70/30 = 100 g 3.82 417 1348 1358

6 60/40 = 100 g 3.83 420 1335 1345

7 50/50 = 100 g 4.02 389 1329 1339
Avg 50/50 = 100 g 3.96 383 1327 1337
of 5
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Table 9. Methyl centralite coating studies for
propellant for APDS-T projectile

559-5A 559-5B 5§59-5C 559-5D 559~5E 559-7 559-8 TR
33
Propellant Delivered, lb 109 110 110 106 107 474 488
NC Blend No. BC-15058 BC-15058 BC-15058 BC-15058 BC-15058 (C-15058 C-15058
Nitrogen % 13.19 13.19 13.19 13.19 13.19 13.12 13.12
Solvents
Total % 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Alcohol 2 35 35 35 35 35 35 35
Ether % 65 65 65 65 65 65 65
SR build up (hours) 64 64 64 64 64 64 64
SR time (hours) 24 24 24 24 24 24 24
WD time (days) 26 26 26 26 26 26 26
Methyl centralite
Coating cycle (hours) 3/4 3/4 3/4 3/4% 3/4% 1-1/8% 3/4%
FAD after coating (hours) 104 104 104 96 96 96 96
Nitrocellulose, % 95.63 95.22 94.75 96.72 96.19 96.32 96.17
Diphenylamine, % 0.90 0.86 0.88 0.88 0.88 0.83 0.83
Graphite % 0.16 0.16 0.16 0.10 G.05 0.12 0.13
Methyl centralite 2 2.53 3.03 3.51 1.39 1.89 1.97 2.08
Potassium sulfate % 0.94 0.89 0.86 0.91 0.95 0.88 0.92
Residual solvents % 1.38 1.15 1.04 1.17 1.11 1.29 1.20
Alcohol % 0.98 0.72 0.65 0.80 0.74 0.98 C.51
Ether 2 0.40 0.43 0.39 0.37 0.37 0,31 0.29
Moisture ( 1 +.25) 2 1.16 1.08 1.04 0.91 0.83 0.92 0.70
Total volatiles 2 2.54 2.23 2.08 2.36 2,58 2.21 1.90
Hygroscopicity 2% 3 1.24 1.25 1.25 1.34 1.22 1.28 1.24
Bulk Density (g/cm™) 0.9947 0.9994 0.9794 0.9844 1.0005 1.0005 1.008
Heat of explosion (cal/g) 872.1 861 847.2 901.2 889.7 883.2 886.3
Die SP_Spec
Length, in. Q.130 0.130 0.130 0.130 0.130 0.130 0.130
Diameter in. 0.147 0.147 0.147 N.147 0.147 0.147 0.147
Pin diameter, in. 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Av web (green), in. 0.0263 0.0263 0.0263 0.0263 0.0263 0.0263 0.0263 =
Finished C)
Length, in. 0.0923 0.0923 0.0923 0.0923 0.0923 0.0923 0.0923
Diameter, in. 0.0947 0.0947 0.0947 0.0947 0.0947 0.0947 0.0947
Perf diameter, in, 0.0083 0.0083 0.0083 0.0083 0.0083 0.0083 0.0083
Av web, in, 0.0178 0.0178 0.0178 0.0178 0.0178 0.0178 0.0178
L/D 0.98 0.98 0.98 0.98 0.98 0.98 0.98
D/d 11.38 11.38 11.38 11.38 11.38 11.38 11.38
Leagth var (%) 2.70 2.70 2.70 2.70 2.70 2.70 2.70
Diameter var () 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Web diff (2) 11.96 11.96 11.56 11.96 11.96 11.96 11.96
Outer web, in. 0.0189 0.0189 0.0189 0.0189 0.0189 0.0189 0.0189
Inner web, in. 0.0168 0.0168 0.0168 0.0168 0.0168 0.0168 0.0168
Gun test at Ford Aeronutronics
Velocity 70°F (1350 + 1S m/s) 1230 1250 1215 1300 1320 1320 1326
-65° 1306
- 160° 1354
;'.r. Pressure
) Av chamber pressure :
7,,\::- 70°F (402 MPa max) 352 303 283 448 386 385.6 464.8
- (+0.72 5. D.) 393
F}:,,: -65°F (496 MPa max) 371.9
ot (+5 s, D.)
- @ 160°F (496 MPa max) 428.1
= (+#5 s. D.)
:-_-:\ Charge weight g 98 98 98 90 98 98 96
83 Action time (6.0 ms max)
o 70° -3.3 3.9
l:“.-_\ -65° 3.5
&N 160° 3.4
&N RQ % 95.5 91.3 83.6 105.0 101.9 102.70 104.89
b @, RF % 97.7 98.0 96.8 98.9 98.6 98.12 98.96
Ly Std lot P-2078 P-2078 P-29078 P-2078 P-2078 P-2078 P-2078
4'.\ f;'{'a
N 0%

*waghad at coating tecperature f{rom 15 to 25 minutas, rather than dropping immediately to room temperature at the
end of coating cycle and washing with cold water. These were the only batches thus treated.
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THE INFORMATION CONTAINED HEREIN SHALL
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Table 10 . Acceptance test results for lots RAD-PE-559-11,
15, 16 and 17

- 559-1 559~-15 559-16 §59-17 Avg Std _Dev
S
\{b Propellant Delivered, 1lb 971 4810 6999 5032 N/A N/A
NC Blend C-~15104 C-15134 €-15228 C-15315
Nitrogen 2 13.16 13.16 13.16 13..5
Solvents
Total % 0.92 0.92 0.92 0.92
Alcohol % s 35 k1] 35
Ether % 65 65 65 6S
SR build up (hours) 12 (70%) 32 (1/8 in. P.P.) 32 32
SR time (hours) 34 (70°) 32 (1/4 {n. P.P.) 32 32
WD time (days) 12 (95°) 24 (1/4 in. P.P.) 24 24
Methyl centralite
coating cycle (hours) 2 2 2 2
FAD after coating (hours) 24 48 48 48
Nitrocellulose, % 96.71 96.34 96.28 95.88 96.30 0.339
Diphenylamine, % 0.89 0.86 0.86 0.83 0.86 0.024
Graphite 2 0.17 0.20 0.19 0.14 0.175 0.0265
Hethyl cenuralite % 1.92 2.24 2.41 2.15 2.18 0.204
Potassium sulfate % 0.48 0.56 0.45 1.14 N/A N/A
Total volatiles % 2.48 2.01 1.93 1.68 2.03 0.35
Moisture (1 + .25) 1.18 1.23 1.00 1.24 1.16 0.111
Residual solvents 1.30 0.78 0.93 0.44 0.86 0.356
Alcohol 2 0.30 0.41 0.24 0.32 0.086
Ether 7% 0.48 0.52 0.20 0.40 0.174
Hyxroscopicity 3 1.38 1,38 0.99 1.33 1.27 0.188
Bulk Density (g/cm”) 1.01 1.011 1.011 0.999 1.008 0.0059
Heat of explogion (cal/g) 897.4 900.5 889.9 892 895 4,87
Loadability, g 102 103.6 101 102.2 1.31
Die
Length, in. 0.110 0.110 0.110 0.110 N/A N/A
Diameter in. 0.147 0.147 . 0.147 0.147
Pia diameter, in. 0.014 . 0.014 0.014 0.014
C‘ Av web (green), in. 0.026 0.026 0.026 0.026
Finished
Length, in 0.1062 0.0996 0.0980 0.104 0.102 0.0038
Diameter, ins= 0.0949 0.,0941 0.0931 0.0935 0.0939 0.00078
Perf diameter {n, 0.0077 0.0068 0.0064 0.0064 0.0038 0.00061
Av web, in. 0.0180 0.0186 0.0187 0.0186 0.0195 0.00032
L/D 1,12 1.06 1.05 1.11 1.085 0.035
D/d 12.35 13.89 14,44 14.59 13.92 1.023
Length var (%) 1.97 1.65 2.07 1.83 1.88 0.182
Diameter var (%) .55 2.22 1.59 1.96 1.83 0.319
Web diff (X) 17.09 8.31 5.62 8.78 9.95 4,909
Outer web - in. 0.0196 0.0194 0.0192 0.0194 0.0194 0.00016
Inner web - in. 0.0165 0.0179 0.0181 0.0178 0.0176 0.00073
Gun test at Ford Aeronutronics 1306 1348 1342
Velocity 70°F (1100 + 15 m/s)
-65°
160°
Pressure
Av. chamber pressure
70°F (402 MPa max) 357 373 418
(+0.72 S. D.)
-65°F (496 MPa max)
(+5 S.D.)
160°F (496 MPa max)
(+5 S. D.)
Charge weight 98.3 99.7 99
Action time (6.0 ms max)
70°
-65° 3.4 3.3 3.22
160°
RQ 2 97.89 101.95 100.76 100.33
RF % 100,42 100.24 100.01 99.09
o std lot =-559~7 PE-559-11 PE~559~15 PE-559-16
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Figure 3. Closed bomb traces of HEI-T pilot and production lots compared with
uncoated base grain blank_and the griginal 0Olikeron reference lot P-1929
(loading density 0.2 g/ecm™, 200 cm™ closed bomb 90°F testing temp).
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Py Figure 4. Closed bomb traces (200 cm” bomb, 0.2 g/cm” loading density and 90°F)
: chowing close relatiornship between Paraplex G54 coated labcratory sample
K and original reference lot. R
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APPENDIX A-1

'I'.‘.
4’.1,’
F S )

Propellant Requirements for Single-Base, Single Perforated, Methyl
Centralite Coated CR B 325, RSA-1

Propellant Chemical and Physical Requirements (1)

Nitrocellulose, SPEC MIL-N-244 7% Remainder
Nitrogen in Nitrocellulose % 13.15 + 0.05
Diphenylam’'ne, SPEC MIL-D-98 % 0.50 to 1.25
Graphite, SPEC MIL-G-135 (max) 7% 0.40
Methyl Centralite, SPEC MIL-M-19719 % 3 min
Potassium Sulfate, SPZC MIL-P-193 7 0.10 to 1.00
Total Volatiles {max) % 2.35
Moisture and Volatiles 7% 1.00 + 0.7°5
Residual Solvents (max) % 1.10
] Hydroscopicity{max) % 1.80
QZ? Heat Test 134.5°C
A. Discoloration-minutes to salmon pink 40
B. Explosion Hours 5

Dust and Foreign Matter (max) % 0.1n
Bulk Density, g/cc 0.90 to 1.050
Dimeasions - In.

Mean Lengti (L) 0.073 to G.085

Mezn Diamecer (D) 0.060 to 0.066

Mean Diameter of Perforations (d) 0.006 to 0.010

Mean WEB (W) 0.025 to 9.030

(1) Military Standard 286 Applies
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APPENDIX A-2

Propellant Requirements for the AP-T and HEI-T
Rounds and Modifications of Scome of Work 1

[y

1. Propellant Description

Y
(N
)

A

£

The propellant requirements for the AP-T and HEI-T rounds are as follows:
7 MP Single base

L 3

~
B

HEI-T AP-T
Projectile Weight (grams) 187 132
Available Chamber Volume (cm3) 92.2 98
Projectile Travel (mm) 1867 - 1867
Nominal Bore Diameter (mm) 25 25
Shot Starc Pressure (psi) 3,000 2,000
Action Time (M-Sec) <5
. Interior Ballistics
Muzzle velocity (fps) 3600 + SO (min) 4400 + 50
{ @ Muzzle Pressure (psi) 6000 (max) 5009 (max)
5: Peak Chamber Pressure ( ) 56.€ Z.mbient) 56.6 (ambient)
e Barrel Travel Time (ms) 3.0 3.0
‘.
';$Q Propellant Characteristics
: Max, Isochoric Flamec Temperature - 2800 2800 C;}
Mags Impetus € Fe Ib Y ~ 330,000 330,000

3
<
-

Lb
A common {ignit.-3 system will be provided for both the rounds. Initially,
the ignition svstem for both these rounds will be the M115 primer with
approximately 1.3 grains Class 6 black powder booster. An improved
ignition system is being developed and will be provided when available.

guantities

Samples HI propellants for both these rounds will be scrzened at the
propellant plant and then shipped to Aeronutronic for evaluation {in
standard test gun using standard propellant for comparison.

. s & Ao
et o e T
AN AN

. 80

o,
N
L ]

A

A gun will be provided to the propellant manufacturer for development
testing. Final ballistics evaluation of propellant will be done at
Aeronutrotdic test facilitieg,

It 13 estimated that six samples of each of the twe types of propellant
will be required for preliminary evaluation. Size of these aamnles
required is approximately 6-10 pounds each.

R
‘)
L8

¢
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~a neronutronic will supply standard components with a prime booster system
{:F‘ sommon to both the AP and HE-I rounds.

Larger quantities of the candidate propellant (1000 1b lots) will be
raquired for propellant characterization, It is estimated that approxi-
mately 16,000 rounds will be evaluated at the Aeronutronic test facility.

The entire program calls for 750,000 rounds.
Time Frame

A copy of the ammunition schedule is attached. The ~ropellant development
program will start in January 1976 and will be completed in June 1976.

A total of 75,000 rounds are to be delivered in February 1977. These are
broken down as follows:

TP Rounds 50,000

HEI-T - 12,500

TP-T - 12,500  27»000

75,000 rounds

%)
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APPENDIX A-3
Special Request Order of Propellant Manufacture
o et T TR AT
pEPIT .. ey veem
. :_‘_1._“ lanind V-
: Z:.-x-'s:u. VInSUNIA 214N "{?‘
he
10 N0V 4977 |
SARRA-EN i
Managey ;
Hercules Incorporated :
Radford Army Ammunition Plant i
Radford, Vizginia 24141 |
!
3
Dear Sir: I
Referance 1s mada tc a meeting held at this installaticn on 2 November 1977, ;
concerning the 25wu Bushmaster Work Program (PE-559).
Within funds evailable under PR-559, Prop.ilant for 25mm Bushmaster, !ﬁ
authority is granted to produce the following propellant lots: -
. Pounds L/D MC Coating, * percent :
a. 2000 1.1 (a) 1000 1bs, 2.30% i
(b) 1000 1bs, 1.70% ‘
b. 2000 1.3 (c) 1000 l1bs _ to be determined ;
(d) 1600 1bs > at a later date !
* Select final (a) and (b), and (c) snd (d) from preliminary coating i
and firing (Mann Gun) and closed bomb {a) and (b) to ba blendable. |
IR . i
';:Z:‘,x The following process changes from lots PE-559-7 and PR-559-8 apply: -
Ny |
S s. K,80, reducad to 0.50 percen:. ;
® b. Nitrogen content high side of spec. N; (12.20%). i
AN
L: c. Uatar Dre adivagmens, .
b
o Sincerely yours,
e,
:::j::j CHARIES B. FLYNN «'E?f
et Contracting Officer's ) o7
;‘;ﬁ}j Representotive
v‘ ‘1
i::'q’.:
S
P:E::t: 50
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4-29-76

MODIFICATION OF SCOPE OF WORK

BUSEMASTER

PE-559

Change from methyl centralite which is not available in U.S.

Try other coatings. Suggest we try EDM, Paraplex, ethyl centralite.
Send 10 1b samples of promising candidates to Aeroautronic Ford for
evaluation.

Coat 900+ 1bs, Lot A3 (Al & A2) at 4.75Z7 MC.

Discuss need to reduce action time.

Reduce coating level.

Coat 200 1bs Lot BI with 3.90%* MC. - -

a. Try multiple perf grain (7) for AP.
Start with single-base
Make small lot with 7MP similar to Oerlikon dimensione. but with Lot B
formula with methyl centralite.

b. Mo objection to double~base if it meets flame temperature requirements.

~

c. No objection to triple-base if nitroguanidine can be obtained in USA
(or Canada). .

Send components.
Send primed cajes and projectiles - AP and TP,
Send modi. ‘tion to crimper.

7. Send propellants svecifications for AP and HEI-TP rounds.
9. * Analyzed

o
g
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- THIS DOCUMENT CONTAINS INFORMATION LICENSED TO
AERONUTRONIC FORD CORPCRATION. USE OF SUCH INFORMATION IS
LIMITED O EVALUATION WITHIN THE COVERNMENT, AWARD OF
CONTRAC . § TO AERONUTRONIC FORD, AND ADMINISTRATION OF

.O
XN CONTRACT DAAA07-75.C-2048 AND OTHER AERONUTRONIC FORD
NN CONTRACTS: PROVIDED, HOWEVER, AFTER GOVERNMENT ACCEPTANCE
[".f‘ OF [HE BUSHMASTER TECHNICAL DATA PACKAGE { JDP) UNDER CON-
".f: TAACT DAAANJS-75.C-2048, ANY INFORMATION HEREIN WHICH IS ALSO
p - CONTAINED IN SAID TDP BECOMES USABLE 8Y THE U. S ARMY UNDER
:;.:; LICENSE AS SPECIFIED N SAID TDR,

4

E‘.,._., *Now known as Ford Aeroapace & Communications Corporation, Aeronutronic Division

THIS DOCUMENT 1S THE PROPERTY OF AERONUTRONIC FORD CORPORATION, MAY NOT BE COPIED WITHOUT THE
OWNER'S AUTHCRIZATION, AND WILL BE RETURNED TO AERONUTRONIC FORD CORPORATION ON REQUEST.

»'-

3

=S CONTRACT NO- paaA09 -75-C-2048 AERONUTRONIC FORD CORPORATION*

2 I FRerareo ey AERQONUTRGNIC DIVISION NEWPORT BEACH, CALIFORNIA 92663
b

b

e | CHECKED BY

g PROPELLANT, CARTRIDGE,

@, RESPONSIBLE ENGINEER 25MM, ARMOR PIERCING - TRACED

SIZE | COOE 10ENT NO.

A 09205 ADMS567895
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ADMS 567895
1. SCCPE

1.1 This specification covers propellant for use in armor piercing-
traced (AP-T) 25 millimeter (mm) cartridge (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the issue in
effect on date of invitation for bids or request for proposal, form a part
of the specification to the extent specified herein.

SPECIFICATIONS , ‘ "
Military B . .. A
MIL-N-244 Fitrocellulose - .
STANDARDS .
Milicary -
MIL-STD-105 Sampling Procedures and Tables
for Inspection by Attributes
MIL-STD-286 Propellants, Solid, Sampling,
Examination and Testing
— MIL-STID-1168 " Ammurition Lot Numbering
DRAWINGS

U.S. Armv

€9256486 . Container, Packfng PA 54, Wood With
: Metal Liner (Modified MZ4 Box for
Smokeless Powder)

»\

F7549033 Container, Metal, Universal, M24 f-r
Propellant and Explosives, Assembly
and Details :
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ADMS567895 RN
Yo
20-4-77 Packing and Marking of Box, Packing
for Smokeless Powders
76-4-46 Box, Packing, Metal Liner (Copper),
M24, for Smokeless Powders
76-4-56 ' " Box, Packing, Metal-Wood, M17 for

Smnkeless Powders

8858577 Marking Diagram and Sealing »f
‘ Container, Metal, Universal, M25
for Shipping of Propellant

8858848 vl Marking Diagram and Sealing of Metal
: Lined Wooden Packing Boxes for Ship-
ment of Propellant - :

OTHER PUBLICATIONS

U.S. AEEX
AMCR 715-505, Vol. 8 Ammunition Ballistic Acceptance
Test Methods
TECP 700-700, Vol. IIY Manual of Test Methods for Small ﬁii

Arms Ammunition

(Copies of specifications, standards, drawings, and publications required by )
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Chemical composition and physical properties. The finished propel-
lant shall comply with the requirerents speciiied herein. Applicable tests for
chemical composition and physical properties of the propellant shall be per-
formed in accordance with the procedures set forth in MIL-STD-286.

LY .

3.1.1 Composition. The propellant shall be of a conventional single or

—double base composition. ' ..

A

0 3.1.2 Nitrocellulose. Nitrocellulose recovered from the rework of pro-
}}ﬂy pellants or new nitrocellulose with the nitrogen content not fully meeting the
ASAY requirements of MIL-N-244 may be used in lieu of or in combination with com-

4
»,
t

P
"4
ko d

slying nitrocellulose. Propellant so manufactured shall comply with all chem-
icai, physical, and ballistic requirements.

3.1.3 Products of combustion. The products of combustion of the propel-
lant shall not be corrosive to the gun barrel. )
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3.1.4 Flame temperature, The propellant shall have an {sochoric flame
temperature of not greater than 3060 Kelvirn (K}). The Hirschfelder method of
calculation shall be used.

3.1.5 Stabilitv. The propellant shall be stable ana compatible with
materials it contacts. Stability tests shall be performed in accordance with
MD.-STD-286.

3.1.6 Bulk densitv. The bulk density of this propellant shall be not less
than 0.94 grams per cubic centimetre (g/cc).

3.2 Ballistics. The propellant, when loaded into the appropriate test
cartridges (see 6.3), shall comply with the ballistic requirements as specified
in the following subparagraphs. .

3.2, Muzzle velocity (V,). At plus 21.1 plus or mirus 1.1 degrees
Celsius ‘ ), the average value of V, plus 0.72 standard deviation shall not
fall above or below the following when using a 132 gram (g) Armor Piercing
Practice (APP) projectile (see 6.3).

Vo + 0.72 S S 1356 metres per second (m/s)
V,-0.72 5 $1326 /s

The standard deviation of the group shall not exceed 10 m/s. A correction
factor of 1.25 m/s per metre for the APP projectile shall be applied to the
recorded velocity at the measured range to obtain initial Vo, A total of
20 shots each shall be fired during lot acceptance at minus 53.9 degrees C,
plus 21.1 degrees C, and plus 71.l1 degrees C.

3.2.2 Pressure.

3.2.2.1 Chamber. Simultaneously with the muzzle velocity measurements
(see 3.2.1), the chamber pressure shall be measured with a Kistler Model 6078
pressure transducer (or equal). Prior to pressure measurement, the sample
cartridges shall be conditioned at minus 53.9 degrees C, plus 21.1 degrees C,
and plus 71.1 degrees C. The maximum average pressure (Pmax) values obtained
frow 20 firings at each temperature shall satisfy the following:

+21.1 degrees C: F + 0.72 § < 4079 kg/cm>
T +5.14 5 S 5062 kg/ca>
-53.9 degrees C: F + 5.14 § S 5062 ka/cm?
+71.1 degrees C: P + 5.14 S S 5062 kg/cm?
3.2.2.2 Muzzle. The muzzle étes&ute obtained with test cartridge shall
not exceed 458 Kilograms per centimetre squared {kg/cm2) at plus 21.1 plus or

minus 1.1 degrees C.

3.2.3 Action time. The maximum action time (from primer contact to bullet-
barrel exit time) in milliseconds (ms) shall not exceed 6.0 ms 2t any cartridge

ii " temperature from minus 53.9 to plus 71.1 degrees C.

|
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3.2.4 Smoke and flash., The smoke and flash produced by test cartridges
shall not exceed tne smoke and flash produced by reference cartridges {see 6.2).
This requirement applies to single shot firings and Bushmaster automatic gua
firings through full rate,

3.2.5 Fouling. The test carztridges shall not produce fouling of the
barrel, barrel bearings, muzzle attachments, ports or gas cylinders of the
Bushmaster weapon to the extent that it will impair or prevent the normal func-
tioning of the weapoa. '

3.2.% Barrel erosion. The test cartridges shall not cause the average
life per barrel to be less than with reference rounds. The barrel life shall
be considered as having ended when the average velocity of an individual burst
in the test drops 61 m/s or more with respect to that of the initial burst or
vhen the bullets from 20 percent or more of the cartridges in any burst show
keyholing which is defined as yaw exceeding 15 degrees at 25 metre range,
whrichever occurs first, ‘ i T

PG

)

1@rs%

3.2.7 Air space. A minimum air space of zero linear inches shall be
obtained when tested in accordance with the applicable procedure of MIL-STD-286.

3.2.8 Extreme temperature. The average muzzle velocity (see 3.2.1) and
chamber pressure (see 3.2.2.1) of test cartridges sibjected to specified temper- ~
ature conditions (see table I) shali not vary from the average muzzle velocity ~
and chamber pressure of similar test cartridges conditioned and fired at
plus 21.1 plus or minus 1.1 degrees C by more than the amounts indicated in
table 1I.

Table I. Characteristics variations at extreme temperatures

Variation in
Yariation in average chamber

average velocity pressure

Condition (w/s) (kg/cu?)

e e —

Stored at +71.1° +l.1°C" +61, +705,

for 4 hours and fired " =30 . -141

at that temperature

Stored at ~-53.9° +2.8°C +6, +141,
not less than 6 hours -76 -705
and fired at that -

temperature

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or order, the suppller 1s responsible for the performance of all jxﬁ
ingpection requirements as specified herein. Except as otherwise specified in
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the contract or order, the supplier may use his own or any other facilities
suitable for the performance of the inspection requirements specified herein,
unless disapproved by the procuring activity. The procuring activity reserves
the right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conforam to

prescribed requirements.

4,1.1 Quality assurance terms and deflaitions. Reference shall be made
to MIL-STD-109 to define quailty assurance terms used. '

4.2 First-article sample. After inspection at source in accordance with
the production loC acceptance tests for the first lot as cited in table II
(acceptability shall be based on results of initial tests only, second tests
are not permitted), a quantity of the first acceptable production lot (as pre-
scribed by the procuring activity) shall be submitted to a procuring activity
approved facility for first-article testing. The first production lot shall
have been manufactured in the same manner, with the same materials, equipment,
processes_ and procedures as will be used in subsequent production lots and
shall be packed in accordance with the contract or order. The first-article
gample shall be inspected at a procuring activity aprroved facility for all
the applicable requirements of the drawings and specifications,

4.2.1 First-article sample failure. Failure of the sample to comply

with requirements of the drawings and specifications shall result in sample
'i; disapproval. Determination as to acceptability of any first-article sample

shall be based upon result. of initial tests only, and no second tests shall
be permitted on that first-acticle sample. In the event of first-article
failure, disposition of the first production lot shall be determined by the
procuring activity.

4.3 Inspection provisions. In all chemical, physical, and ballistic
testing, the use of the equipment specified and the methods of test prescribed
in this specification and other documents referenced therein shall be mandatory.

4.3.1 Lot. , :

4.3.1.1 Submission of product. The product shall be submitted in accor-
dance with MIL-STD-105. . “

4.3.1.2 Size of lot, The propellant lot size shall be as agreed upon
between the supplier and the contracting officer, provided the formation of
the lot is in accordance with MIL-STD-105.

4.3.1.3 Lot identification. Each lot of oropellant shall be identified
with a lot number 1in accordance with MIL-STD-1168. .

4.3.2 Sampling. Random representative samples shall be taken by random
selection of one container from each identifiable increment of the lot. A
ranccn sample of five containers shall be selected from these representative

T Y
- .
.- samples. From each container selected, a sample shall be taken such that

aggregate ruantity shall be sufficient for the required chemical, physical,
ballistic, and ballistic uniformity tests. These samples shall be poured into
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jﬁ‘ Table Il. Conditioning and testirng by lots
2
- ; . )
x4 Conditioning requirements by Testing requirements by lots i
characteristics
Production lot
acceptance tests
Conditioned and
fired at First Second
temperatures (a) article to Sixth
1 sample First fifth } lot
Characteristics |=-53.9°C{ +21.1°C}| +71.1°C;tests (c) | 1lot lot on
L ——
Chemical com- X (d) x | x {x()
position and ’ )
physical
properties
Muzzle velocity X X X X X X X
Chanmber pressure X X X X X X X ':
N Ao
Muzzle pressure X X X X X
Action time X X X X X X
Smoke x X
Flash X X
Fou'ing X X
Velocity X X - X X X
uniforaity '
Barrel erosion X x °
Air space X X X &( X
NOTES: (a) Cartridge cases for pressure test to be drilled prior to being
stored at specified :emperature.
(b) Except hygroscopicity.
(c¢) First-article sample tests are performed by the procuring
activity. y
(d) Squares marked "X" indicate conditioning/testing to be performed. tf
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clean containers, immediately closed with a hermetically tight seal and identi-
fied as "Representative Sample"” with a label showing the container number from
which the sample was taken, the lot number, propellant nomenclature, packing
date, manufacturer, manufacturing plant, and total weight of the lot as packed.
Prior to conducting lut acceptance tests, these samples shall be permitted to
attain room temperature, then equal portions sufficient to make the required
quantity of a composite sample shall be taken from each "Representative Sample”
and blended. This composite sample shall be placed in two separate containers,
immediately closed with a hermetically tight seal and identified respectively

as "Chemical Sample" and "Ballistic Sample". These containers shall be further
identified by the container nucbers from which the composite sample was taken,
the lot number, propellant nomenclature, packing date, manufacturer, manufactur-
ing plant, and total weight of the lot as packed. The balance of the propellant
remaining in each of the "Representative Samples" shall be used to perform the
velocity uniformity test. ' : )

4.3.3 Tests., The following tests shall be performed in accordance with
the provisions of &4.4.

4.3.3.1 Chemical composition and phvysical properties. The sample quaatity
of propellant to ba tested for the chemical composition and physical properties
requirements specified herein shall be as prescribed in MIL-STD-286. In the
event of failure of the sample to comply with the requirements of 3.1, the pro-
cedure of note (a) of table III shall apply.

$.3.3.2 Ballistics. The ballistic tests shall be made in accordance with
tabie II ty determine compliance with the requirements of the cartridyge (with
132g APP projectile) for which the propellant is intended. The ['Ballistic
Sample" shall be subjected to all of the tests prescrited in table III.

4.3.3.2.1 Velocity uniformity. Cartridges loaded with each of the "Repre-
gentative Samples” shall be tested for velocity uniformity. These tests shall
be conducted only at ambient conditions. Ten rounds from each of the "Repra-
e sentative Samples" shall be loaded at the same charge weight established for the

N

o "Ballistic Sample". The velocity shall be averaged for each 10-round test and
RN the staniard deviation determined., Criteria for "Ballistic Sample" charze

gai esta 't velocity, variation of "Representative Sample" velocity from that
bt of ' Sample” and standard deviations for "Representative Sample" veloc-
r® itie.

= .

S o a. "Ballistic Sample" and "Represcntative Sample” muzzle

g

velocity of 1341 m/s (V, +0.72 S <1356 m/s, Vo~ 0.72 S
21326 m/s).
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) "Representative Sample" and "Ballistic Sample" muzzle
) velocity standard deviation shall be less than or equal
) to 10 m/s.
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Table III. Ballistic sample tests
Test ] Re Juirement paragraph
Muzzle veiocity 3.2.1 )
Pressure . - : 3.2.2
Action time ) 3.2.3
Smoke and flash -’ . 3.
Fouling : 3t2:5
Barrel erosion ' ' 3.2.9%
Air space ‘ ) 3.2.7
Extreme temperature 3.2.8 -
Velocity uniformity 3.2.1 {:;

NOTES:

- (a) Failure of the propellant to comply with tue requirements
of 3.1 or 3.2 shall be cause for rejection of the lot
subject to testing of a second sample for the character-
istic(s) in which failure occurred. The second test
shall be made using the original sample, prcvided suf-
ficient propellant remains. If additiomal propellant
should be required, it shall be taken from the same
boxes of propellant from which the initial "Representative
Samples" were obtained. Failure of the second sample to
comply with the requirements of the characteristic(s)
under test shall be cause for rzjection of the lot. The
above provisions for testing of a second sample shall
apply to the second and subsequent production locs.
Accept/reject decision for first production lot and first
article sample shall be based upon results of initial test
only, and no second tests shall be permitted.

(b) Velocity and pressure may be fired either separately or
simultaneously, as prescribed in the appropriate inspection
equipment list, s

(c) Performed by the procuring activity onmly.
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Failure of the propellant to comply with the criteria of the uniformity test
shall be cause for rejecticn of the lot subject to testing of a second <anple,
The second test shall be made using propellant from the original container in
which sample failure occurred in the initial test. The second sample shali con-
rist of 20 rounds. The criteria shall remain the same. Failure of the secnnd
sample to comply with the criteria of the uniformity test shall be cause for
rejection of the lot. . i

4.3.3.3 Packing and marking inspection. Inspection of packing and markiag

to determine compliance with the requirements of 5.1 and 5.2 shall be as pre-

scribed by the procuring activity (see 6.2).

4.3.4 Inspection equipment. All tests shall be made using equipment listad
on the applicable .inspection equipment list.

. 4.4 Test methods and procedure. .

4.4.1 Chemical composition and physical properties. The applicable tests
shall be performed in accordance with the procedures set forth in MIL-STD-284,

4.4.2 Ballistics. Ballistic tests listed in 4.3.3.2 shall be performed
in accordance with AMCR 715-505 or TECP 700-700, as applicable, and methods
ceveloped specifically for the 25ma cartridge and the fcllowing.

4.4.2.1 Lloading of test cartridges., The propellant sample selected in
accordance with 4.3.2 shall pe used to load tast cartridges (see 6.3) with
the charge weight established to obtain the specified average corrected velocity.
When once established for a particular propellant lot, this charge w:ight may
not de varied while the same lot is being tested. The test cartridges to be
used for any velocil.y and pressure tests shall be loaded by a method capable
of maintaining propellant charge weight uniforamity 20,1 g.

4.4.2.2 Extreme temperature. The tes: cartridges shall be conditioned
and fired as indicated in taole II and 3.2.8. Characteristic(s) applicable to
the cartridge under test shall be tested in accordance with 4.4.2.

5. PREPARATION FOR DELIVERY
S.1 Packing.

N {

5.1.1 Level A (worldwide shipment and/or long term storage).. Unless
otherwise gpecified vy the contracting oftficer (s.e 6.2), the progellant shall
be packed in clean airtight containers conforming to Drawings 76~4-46, 76-4-56,
F7549033, or €9256486.

.
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5.1.1.1 Container integrity verification. Immediately prior to packing,
containers listed 1in 3.1.1 snall be subjected to an internal pressure of 0.5 to
1.0 pounds per squara inch (psi) by a method satisfactory to the procuring
activity., A water manometer shall be assembled in the system. A drop of
0.7 inch or more on the manometer in 15 seconds chall be cause for rejection
and the container removed from the lot, e

5.1.2 Level B. Packing chall be as specified in 5.1.1.

5.1.3 Level C (CONUS shipment and/or short term storage). Unless other-
wise specified by the procuring activity, the propelliant snall be packed in
standard commercial containers acceptable by common or other carrier for safe
transportation to the point of delivery, at the lowest cost.

*

5.2 gfrking. ,

$.2.1 Levels A and B. The containers shall be sealed and marked in
accordance with Drawings 20-4-77, 8858577, or 8858848. Markings shall also
include the date of manufacture of propellant (month and year).

5.2.2 Llevel C. Containers shall be marked on the top and side with the
same markings as required for the top aud side of the box shown on Drawing
8858848. Markings shall also include the date of manufacture of propellant

(month and year).

5.2.3 Special marking. All packed containers (level A, B, or C) shall
have a printed label arrixed to the side with the following informatiam:

NOTICE

AFTER FIVE YEARS FROM DATE OF MANUFACTURE, APPROVAL BY THE
RESPONSIBLE ENGINEERING AGENCY IS REQUIRED PRICR TO THE
LOADING OF THIS PROPELLANT INTO SMALL ARMS AMMUNITION.

5.3 Palletization. All level A shipments shall be palletized in accor-
dance with 1instructions furnished by the procuring activity. Palletization is
not required for level B or C shipments.

I
. o’

6. NOTES

6.1 Intended use. Propellants procured wder this specification are
inteaded to be used 1n ammunition for the 25mm b.shmaster weapon.
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W&i iﬁi 6.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and date of this specification.
b. Applicable technical data package.

¢. Provisions for the supply of the following, when
appiicabler

" (1) Test equipment.
(2) Production cartridges.
(3) Production components.
(4) hefetence.;a:tridges.
(5) Reference propellant, .

d. Applicable packing container (see 5.1).

L) 14
@

’l

Whether inspection of packin; and marking is required
and, if so, pertinent details (see 4.3.3.3).

s
n
L ]

Y ., ‘q’_a

A f. Provision for the submission of acceptance inspection

QZ; reports containing propellant description sheets and
ballistic acceptance test results for each lot of pro-
pellant presented to the procuring activity,

6.3 Definition of appropriate tast cartridze. The appropriate test cart-
ridge for all propellant acceptance rests shall pe the same caliber, type, and
model for which the propellant is intended and shall be assembled from compo-
nents manufactured under production conditions as follows:

a. Propellant under test.

b. Primed cartridge case.

¢. Projectile as applicable. “.

d. Case-to-projeﬂtile crimp to meet required bullec pull'

" levels, .o .
The test cartridge shall also be watarproofed and crimped as specified on the
appropriate cartridge drawing, .

.
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AFPPENDIX A-3
Special Request Crder of Propellant Manufacture

e RO A
RADPON.: .. i

o mtee -rq
RAWI Vil VL sUON dntéL

~ e oy

- o

SARRA-EN '

Manager

Hercules Incorporated
Radford Army Ammmition Plant
Radford, Virginia 24141

Dear Sir:

Reference is made to a meeting held at this installation on 2 November 1977,
concerning the 25mm Bushmaster Work Progrsm (PE-559).

Within funds available under PE-~359, Ptopeilant for 25mm Bushmaster,
authority is granted to produce the following propellant lots:

. Pounds L/D MC_Coating, * percent
a. 4000 1.1 (a) 1000 1be, 2.30%

(b) 1000 1bs, 1.70%

b. 2000 1.3 (c) 1 s 1lbs_ to be determined
(d) 1.J0 lbs . at a later date

* Select final (a) and (b), and (c) and (3d) from prelim’nary coating
and firing (Mann Gun) asd closed bomb (a) and (b) to ba blendable.

The following process chsngec.from lots PR=559=7 snd PE-559-8 arply:
a. K,80, reduced to 0.50 percent.
b. Nitrogen content high side of spec. N; (13.20%).
¢. Water Dry adjustment.
Sincerely yours,
CHARLES E. FLYNN
Contracting Officer's -

Representative
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Product Specifics~‘on for 25-mm APDS-T Propellant -

1. “COcE

1.1 Seope. This specification covers propellaat for —se in 25na caveridyes,

APDS-T, HI?I .
2. ArfPLICARLE DOCUF?BPS

2.1 Issues of docu~rn.s. The follr*lxg docunents of the issue in effect on -
date of fnvitatien for bids, or raquest for propesal, form a part of the spe-
ciffe tion to the extent specified herein.,

SPECIFICATIONS
MILITARY ' X . )
HIL-A—ZSSO T - Aimounition, General Specification for
MIL-N-244 - Nitrocellulose
STAKDARDS N
MIL1TARY .
MIL-STD-105 - Sanpling Procedures and Tables for Inspection by
Attributes
MIL-STD-109 - Guality Assurance Terms and Definitions

MIL-STD-286 - Propellants, Solid: Sampling, Fxamination and
Testing ,

MIL-STD-1168 - Lot Numbering of Ammunition

DRAWINGS (Sce 6.10)

US ARMY ARMAMENT RESEARCH AND DEVELOPMENT COMMAND °

9256486 - Container, Packing PA 54, Wood with Metal Liner
(Modified M24 Box for Smokelcss- Powder) .
7549033 . - Container, Metal, Universal, M25 for Propellant
and Explosives, Assembly and Details
20-4-77 -="Packing and Marking o€ Box, Packing, for Smukaless
’ Powders

777
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AS12013532A
76 4 -46 = Pey, Dachiag, Meeal Liacr (Copper), 24, for
Siwkeless Uoder
76 4-56 ' sew T ezl MAT Tor Tosllioss Puwders
2853577 . - Macking Diagrea aad Scaling of Ceniainer, Motal,
UniverssY, 125 for Shipping of Po. clianc
8853248 - Marking Dizsram and Sealiag of Motal Lined Wo.-den

Packing Nenes for S$hipacnt of Propellant
] i

12013217 . - Case, Cartridge, Primed

12013536 - Projectile Sutazscrbly, Traced
12013533 - Cartridge, 25am, APDS-T, M791

12013535 - Propellant, 25ma, APDS-T .

1EL-12013535. - Inspection Equipment List for Propellant, APDS-T

FUBLICATIONS
FIGHTING VEHICLE SYSTEMS

AS12013566 - 25am Ammunication Ballistic Test Methods

(Copies of specifications, standards, drawings, and publications required by
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS : .

3.1 General. The propellant shall be in accordaqce with Drawirg (Dwg.)
12013535 referenced specifications, publications, and other requirem:nts spe-

cified herein.

3.2 ‘Manufacturing process. The propellant shall be manufactureé by a pro-~
cess approved by the contracting officer, and no deviations from that process
shall be made without his prior approval (see 6.4). - .

3.3 First o irzle inspection sample. This specilicit Llon makes provision for
a first article Iuspection sample. Unless otherwise specified’ by the contract-
ing officer, a first article inspection sample is required (sce 4.4 and 6.3).

3.4 Chemical composition and physical propertics. The finished propellant
shall comply with the requirements specificd on Dwg. 12013535,
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ALY Miyresslialesp. Nitrecellufose cooverad feow the revork of propel-
Loes O ew ntlrnrnllulu,n with the nitrugen content von {aily meeti | e
1o ireients of MIL-MN- 544 may be nved in licu of, or in rembinatien wit,  cam-
2lyng nitrocellulose. Progellant o mlnuf1ct1rod shall conmply with all
e Teal, physieal, cod bnllistic rouire.Lanrs,

3.5 Malbisries,  Yhe pronelioaid, wion foaded inces o wotier At T o rtest cart-

rilsez in accordance with Dwg. 12013533, shall ceiply = 1th the [o]Inw:ng
reeairan ’llS.

>

3.5.1 ltwzzle velocity. The aveiogd prejeciiis wra:iz veioc! .y of rhe sample
cartridges conditinned at 13° to 24°C shall be 1350 215 maters per secend (afs)..

The = =ple siandard deviation shall not exce~d 128 n/s,

3.5.2 Pressure. The averaga chzusber pressure of the sarple cartridpges, con-
ditioned at 18° to 24°C, plus three standard deviations of chamber pressure,
<hall not excced 4534 menmapascals (MPa). The average chamber pressure of the
sample cartridgey, wica functioning 2t any individual temperature from -54° to
71°C, plus threec standard deviations of chamber pressure, shall not exceed

£36 iPa. (Pressure shall be mgasurcd with a piezoelectric type pressure trans-
duccer or equivaleant.) '

3.5.3 Action time. The action time of the sample cartridges shall not
exceed 5.5 milliseconds (ms) at any cartridge teinperature from -54° to 71°C.

3.6 Air _space. The propellant charge weight required to achieve the ballis-
tic reguirements of 3.5 shall result in an air space in the Primed Cartridge
Case (Dwg. 12013217) which shall permit the insertion of the Projectile (Dwg.
12013536) into the charged case without any vibration or tamping to cause com-

paction of the propellant charge.
4. QUALITY ASSURANCE PROVISIONS

4.1 Terms and definitions. Quality assurance terms and definitions shall be
in accordance with MIL-STD-109..

4.2 Responsibility for inspection. Unless otherwise specified in the con=-
tract or purchzse order, the supplier is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in

" the contract or order, the supplier may use his own or.any other facilities
.suitable for the performance of the inspection requirements specified herein,
unless disapproved by the Government. The Covernment reserves the right to
perform any of the inspections set forth in the specification where such
inspections are decmed necessary to assure supplies and scrvices conform to

prescribed requircments.
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ISR 4.3 Clocsificotien of in:pections,  Tha f2 pectioa rvoaoie wats speciiied
R Mo da are elecsified as follows:

1. First article inspecricn (saee 4.4).,

2. Quality coaforionce Seepection (see 4.5).

4.4 First article sample inspection. .

A Aol Firvst arriele s ple. The first article s.aple chall be taken from
ihe first preoduction lot and the sarple shall Le sabaitted in aceordance to
centract requircaents (see 6.3). The sarple shall be manufactured using
siwilar equipment, proucesses, and proccdures &s will be used in production.
Jdentification shall be in accordance with HIL-STD-1188,

4.4.1,1 Examination and test. The tests listed in Table I shall be per-
formed on the first article sample in accordance with the test methods pre-
scrited sn 4.6. Except as otherwise specified, tests shall be conducted with
samples at 20° *10°C. Approval will .-be based upon examination and test of. the
sa:ple as specified in Table I. Sample formation shall be as specified in 4.5.2.

4.4.,1,2 First article sample rejection. Failure cf the sample to comply
with requirerients of the drawings and specifications shall result in sample
disapproval. Determination as to acceptability of any firs article sample
i shall be based upon results of initial tests only and no second tests shall be
trz permitted on that first article. The acceptance/rejection criteria for the
first ar .cle sample shall be a3 specified in Table I. All first artirle units
shall be iuspected 100 percent .or critical defects.

4.5 Quality conformance inspection.

4.5.1 Submission of product. The product shall be submitted in accordance
with MIL-STD-105. :

4.5.1.1 Lot. A lot shall consist of a uniform blend of propellant manu-
factured by one manufacturer,. in one unchanged process, in accordance with the
same drawinrgs and drawing revisions, and the same spzacification and specifica-
tion revision. . :

e
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TABLE T, First article inepection, .
. b b » ‘..
o
Ssmpla size
Tozpdrature 1/
Pt ) vt -1 Regmirament Test
Examination or test 5/ ~54°C 21°C 71°¢C garagraph naragraph
" waical and physical 2/ 3/ 3.4 4.6.1
Muczle velocity &/ 100 100 100 3.5.1 4.6.2
Pres sure 4/ 1C0 100 100 3.5.2 4.6.2
Action time 4/ 100 100 100 3.5.3 4.6.2
Air space 3/ 20 : 3.6 4.6.3
- © | NOLES:
1/ Tolerance on ammunition conditioning temperature *3°C except when other-
wise indicated.
2/ Sauple size shall be as specifjed in MIL-STD-286. ij
* . : . \\—.
N 3/ Test perforrmed on "Composite Sample".
Ty ) .
4/ Test performed on 20-round groups on each of -the five "Represantative
Samples". Pressure, velocity, and action time tests may be performed on the
same sample.
5/ 1f any individual group of samples fails to meet the'applicable require-
ment, the first article shall be rejacted. : :
t{: 4.5.1.2 Lot identification. Each packed ammunition lot shall be identified
o in accordance with applicable drawings and MIL-STD-1168, supplemented as
ot directed by the procuring activity.
e .
e . . .
;;— 4.5.2 Sampling. Random representative samples shall be taken by random
b T selection of one container from each identifiable increment of the lot. A
. . . - . -
::: randem sample of five containers shall be selected from these representative
tﬁt samples. From each container selected, a sample shall be taken such that the
“ . I . . ¥ y
LGN aggregate quantity shall be sufficient for the required tests. These samples
b shall be poured into clean containers, immediately closed with a hermetically
2 * . . s e 1 s .
3 tight scal and identified as "Representative Sample" with a label showing the
=, . . ;
N . B ~r
O ’ ’3¥’
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ceatainer awher frem which rhe sarple was taken, the lot nurher, prepellant
se waclature, pacrkiag date, ranufacturer, manufactueving plant, and total weight
of the lot os pached. Trior to venducting 1ot accct we Lests, these scaples
+hall be peraitted Lo attaia reova tosgeratuve; then egqeal orticas sufficient

t
to :te the roquived goantity of o coopeaiie cople shall Le toten frem cach
o avecatative Soople” ad bl sdedls This colpocite ¢+ Lple whall be placed din
coatrigers, Iaasdiately el2ccd with a beractically tight seal, and identified
res,gectively as "Covpesite Sawple". These containers shall bo further identi-
{ied by the centairer nuzbers from which the ¢ posite rawple was taken, the
lot anunber, propeilant ne. enclature, p.ching date, woaufacturer, canufacturing

plant, and total weight of the lot as pacied. 3oth the "Corposite Sciple" and
the "Representative Sauple” shall be used to perfocm the t.sts as specified in
Tables I and II.

4.5.3 Test. The tests listed in Tible II shall be perforied on ecach pro-
pellant lot in accordance with the test methods prescribed in 4.6. Unless
oth:rwise indicated tests shall be conducted with samples at 20° *10°C. Sample
size and acceptance criteria for <¢ach test shall be as specified. Only pro-
pellant sampled in accordance withk 4.5.2 shall be used in the tests. The com~
bining of tests is permitted. : )

- \) .
4.5.3.1 Unlisted firing defects. The lot shall be suspended and referred
to the contracting officer for disposition if a malfuaction or casualty not
covered by this specification occurring in eany firiung test indicates that the
product is unsuited for the purpose intended.

4.5.3.2 Packing snd marking inspection. Iaspection of packing and marking
to determine compliance with the requirements of 5.1 shail be as prescribed by
the procuring activity. :

4.5.4 Iuspection equipment. Inspection Equipment List No. I1EL-12013535
identifies the applicable Inspection Equipment List required to perform exami-
nation and tests prescribed herein. The ‘provisions of MI.-A-2350 shall apply.

4.6 Test methods and procedures.

4.6.1 Chemical composition and physical properties. The applicable tests
snall be performed in accordance with the procedures set forth in MIL-STD-286.

4

> X
LNt S

wlalals

4.6.2 Ballistics. Ballistic tests shall be performed in accoerdance with
A512013566 as applicable, and the following: '

.

4.6.2.1 Loading of test cartridges. The propellunt samples selected in
accordance with 4.5.2 shall be used to load test cartridges with the charge
weipght establisled teo obtain the required ballistics., The variation in
established charge weight between each group of "Representative Samples"
shal) not exceed 2.0 grams. The test :artridges shall be loaded by a method
capable of maintaining propellant charge weight uniformity of plus or minus

: QSH 0.1 gram, for the sclected charge weight.
- L] »
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TABLE JL. Quality conferrince fnspection,

T B e R
Saople size
Teaperture 1/
o =y eeem e - —-—1 Reguiremont Test
Fusnination or test 5/ -54°C | 2i°C 71°¢C paragraph caragraph
Cheaical and physical 2/ 3/ ' 3.4 4.6.1
Muzzle velocity 4/ 100 100 100 | 3.5.1 4.6.2
Prissure 4/ 100 100 100 3.5.2 4.6.2
Acticn time 4/ 100 100 100 3.5.3 4.6.2
Air snace 3/ - ) [ 20 . 3.6 4.6.3
L. - — —

NOTES:

1/ Tclerunce on amrunition conditioning temperature $3°C except when otler-
wise indicated.

2/ Sample size sball be as specified in MIL-STD-286.
3/ Test pérformed on "Composite S:mple'.

4/ Tect performed on 20-round groups =n 2ach of :lie five "Represertative
Samples". Pressure, velociity, and acticn time tests may de performed oun the
same sample, ) )

S5/ Failure of the propellant. to comply with the requirements shall be cause
for rejection of the lot subject to testing oz a secend sample for the char-
acteristic{s) in whicl faliuie occurred. Foilure of the second samplie to
comply with the requitrzaments for the characteristic(s) undar test shall be
cause for rejecticn of the loc. .

— —

4.6.2.2 Velocity correction factor. A corraction factor of 0.19 m/s per

meter shall be applied to the recorded velocity at the wmeasured range to -

N NG AT L N e s % A e W T e e n e N e e e e

abtain muzzle velocity.
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4.6.3 Air space. The propellant shall be poured into a primed caortridge
~oue in secordance with MIL-STD-286, Method 508.1.2. Imscrt the projectile
into the case rwuth until it is couplerely seated without any vibration or
re o ing of the cu”ponents,

5. PACNINEG

5.1 FPacking - level A. (Vorldwide shipment snd/or leng teri storage.)

tntous othorvuise specified by the coatracting o ficer, the proprllant shall be
b3 i+ ) 3 I 1
Sacted in elean aictight,containers conforuiag to frocings 76 L--46, 76--4--56,

9750486, or 7549033.

5.1.1 Immnediately prior to packing, containers listed in 5.1 shall be sub-
jocted to an internal pressure of 1/2 to 1 pound per square inch by a wmethod
catisfactory to the contracting officer’ - representative. A water manometer
~hall be assembled in the system. A drop of 0.7 inch or more or the manomcter
in 15 seconds shall be cause for rejection and the container removed frowm the
lot. ‘ :

5.2 Packing - level B. Packing shall be as specified in 5.1.

5.3 Packing - level C. (CONUS shipment and/or short term storage.) Unless
otherwise specified by the ~ontracting officer, the propellant shall be packed
in standard commercial containers accecptable by common or other carrier for
safe transportation to the.point of delivery, at the lowest cost.

5.4 Marking.

5.%.1 Le@els A and 2. The containers shall be sealed and marked in accor-.
dance with Drawings 20-4-77, 8858577, or 8858848. Markings shall also include -
the date of manufacture of propellant (month and year).

5.4.2 Llevel C. Containers shall be marked on the top and side with the same
markings as required for the top and side of the box shown on Drawing 8358848,
Markings shall also include the date of manufacture of propellant (month and
year). . .

;: 5.4.3 Special marking. All packed containers (level A, B, or C) shall have
oy a printed label affixed to the side -ith the following information:

.\:\ : .

N

NOTICE

LY

AFTER FIVE YEARS FRCH DATE OF MANUFACTURE, APPROVAL "~ THE
RESPONSIBLE ENGINEERING AGENCY IS REQUIRED PRIOR ° -
LOADING OF THIS PROPELLANT INTC SMALL ARMS AMMUNL ...

L
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. 2
6. LOTES @
5.1 Iatcoded use. Propellants precared nnder this specification are iatended

ro be need in 2500 APDS-T acocunition,

6.2 Crdering dora. Invitation for bids and centracts or erders should

specify the follewing:
6.2.1 7irle, rvler, and Jate of this specification,
6.2.2 Place of inspec&ion, if not at place of wmanuiacture.
6.2.3 First article sample requirements (see 3.3, 4.4, znd 6.3).
6.2.4 Dectailed éacking znd marking instructions (sce Section 5).

6.2.5 Provisions for the supply, maintenance and disposition of Goversmment
furnished inspection equipment for acceptance inspection purposes.

6.2.6 Provisicons for the submission and zpproval of the manufacturing pro-
cess changes (see 3.2).

6.2.7 Provisions for the inclusion of MIL-STD-1167, Ammunition Data Cavds,
on DD Form 1423, ‘Contract Data Requircments List.

:

FakN
¢

6.3 First article inspectior sample. The procurement agency may waive the
requirement for a first article inspection sample if the contractor has recentcly
demonstrated his ability to produce this item,

6.4 Process deviation. A process deviation is defined as a change in the
approved basic method of manufacture, or an operational change which may alter
the metallurgical or physical properties of the item.

6.5 AQL's. The optional use of AQL values for either individual defects -or
classes of defects, with individual major defect limitation, is intended to
minimize inspection agency administrative burden which might result from an
exclusive assignment of individual defects AQL's.. The option also permits
flexibility where sampling inspection for acceptance is integrated into the
manufacturing process.

-

6.6 Computations. Standard deviatioa. Whesre computation of 2 sample stand-
ard deviation is specified for determination of lot acceptance, the method of
computation will be: ) ‘

T, - %

S = -1 or equivalent .
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Xi = aach individueal value
X = raryle acitlaetic iazan .
n = sample size
6.7 gquiyjng tests. Tests nay be perforzed coacnrreatly on the saple
cartridge provided that the _st resulis zre not aijected by this preocedare
e y LS
to minimize test .ng-costs.

6.8 Submission of inspection equipuent designs for approval. Subinit equip-
i ent designs as required to Poogram Manager, FsghL,ng Vcehicle Systoms, ATTN:

LRLPA-FVS-PA, Varrcn, ML L’O“O.' In request letter of submittal, state con-

tractor ccntract number, specification number, item nomenclature, and classi-
tication of defect or test paragraph.

.

6.9 Submission of results of contractor-conducted examinatinns and
Duless othervise specified by the contracting officer,
forvard requestaed records of oxai
Vehicle Systems, A1TN:

tests.
the contractor shceuld
iinations or tests to Program Manager, Fighting
NRCPM-FVS~-PA, Warren, MI 48090.

6.10 Drawings. Drawings listed in Section 2 of this specification under
the heading US Army Armament Research and Development Command (LRRADCOM) may
also include drawings prepared by, and identified as, Edgewood Arseral, Frank-
ford Arsenal, Rock Island Arsenal, or Picatinny Arsenal drawings. Technical

data originally prepared by these activities is now under the cognizance of

ARRADCOM. ) )
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APPENDIX A-5

Product Specification for 25-mm Cartridge, APDS-T,

‘ 11791
-A312013532B
H 1. SCOPR * .
' . . . :
} 1.1 Scope. This specification covers propeilant for use in 25um cartridges,
4 APDS-T, M791. ) - : . . .
; 2. APPLTCABLE DOCUMENTS ‘ - '
2.1 1Issues of documents. The followiug documents of the tasue in effect on
date of invitation for bids, cr request for proposal, form a part of the spe- -, -
ci.ﬁ.cation to the extent specified hcrein. . .. .
SPECIFICATIONS e .
‘Hn.-A-;ZSSO * = Ammunition, Gemeral Specification for : T . .
T KIL-N-2&4 - Hitrocellulose - - * .
@ sraoamss . )
. HIL-S‘m-iOS . - Sanpling Procedures aud ‘rabrles for Inspec:ion by . -
s Attributes . T e .
. MIL-STD-109 - Quality Assurance Terus and Definitions .
i MIL-5TD-286 - Propellants, Solid: Sampling, Examinatica and .. .
. : " Testing : . . oL -
un,-sm-nss - Lot Rmbczing of Amun..:ion - I . . o
i - . . e .- . -- . ] '—_ i .
. nmmc;S(Seesw) "
- US ARMY ARMAMENT HFSEARGH AND DEVELOPMENT cogaRD-. - - T
i 9256486 . - - Containe~, Packing PA 4, Wood with X tal Liner PR
& _ : (Modifd uza Fox for Smoke‘ess Powder) . . . ", N
: i :
T 1549033 - Ccmtainu, ¥2tai, Universal, M25 fo: Ptnncllane
" aod P.xplosives, Assemblv and Details . .
. 20<-4-77 a Packing and Marking of 3ox, Packing, for Smkeleu
-, . Powders .
g : :
77 o R
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.-.'.. ’., . ) ) . - . . - :-t\‘
- .3 76=4-46 -~ Box, Packing, Metal Liner (Copper), M24, for ’
x , Snokeless Powder : .
WO .

o0 . : 76—6—56 - Box, Packing, Metal-Wood, M17 for Smkeless Povdett

1 88585"‘ = Marking Diagram and Sealing of COu:ainet, ;1 .al,

: Universal, M25 for Shipping of Propellant

885884 . = Marking Diagram and Sealfng of Metal Lined Wooden
* Packing Boxes for Shipment of Propellant

e pus o
—eere

I
’ .'
[P
—
* @ o boyunade
.

12013217 - Case, Cartridge, Prired
; 12013536 - Projectile Cubassembly, Traced .
| 1013533 - Cartridge, 25ua, APDS-T, H791
: 12013535 - Propellant, 25ma, ADS-T
- IEL-12013535 = Inspection Equipment List for Propellant, APDS-T
SN PUBLICATIF S
.. o QE . ) - . ’
; . : i ) FIGHTING VEHICLE SYSTEMS
;‘ AS12013566 - 25om Asmunication Ballistic Test Methods o : ’:}
. : _ —— —{Copiés of spe:ifications, standards, drawings, and publications required by
’ suppliers i~ connection with specific prozurement functions should be obiained
3 - ! from the srucuring activity or as directed by the contraczing officer.)
h | 3. REQUIREMENTS
~ ’ ’ . .
AU - . .
{-‘.}:2 4 3.1 General. The propellant shall be in zccordance with Drawing (Dwg.)
e 12613535 referenced specificarions, publications, aud other requirecents spe-
o3 cified herein.
PG .. ) .
® 3.2 ‘anufacturing process. The propellant shall bde manufictv.ted by a pro-
[.;{ . ce2s approved by the contracting officer, and no deviatices f:om that procesa :
'::-:::\ : shall be made without his prior approval (see 6.4). .
E‘_’: 3.3 Pirst article inssection sample. This specificaiion makes provision for
s . & first article inspection sample. Unless otherwise specified by the contract-
o -ing officer, a first article inspaci:ipn sample is required (see 4.4 and 6.3).
3.4 Chemizal composition and physical y'ronerties. The finished propellant
’ shall com, y with che requirzments specified on Dwg. 12013535. .
Bon
Co
78

X \( !c‘ n, D-:h-':-f:'.\'."'ijm E} & ‘}\Q :ﬂ[ﬁ!ﬁﬁ: ,D!c n‘nnn&: &Q[\,’;~;E.~.‘-‘x& A :\ 'L A‘A‘A_xl;ﬁ‘. ' N ..'%‘:.\!;',"'



._ﬁ;. e

P R R L LT DT BTSN

¢ €

a
4
e

L

B R EPEARAC AL G A AC A A S RS e S R AT o - AR R R TRER L TR T ISR I

afu¥,

THE INFORMATION CONTAINED HEREIN SHALL

-----------

4AS1201353238

-

3.4.1 Xitrocellulose., Nitrocellulose recovered.from the rework of propel-
lants or new nitrocellulose with the aitrngen conten: not fully meeting the .
requireaents of MIL-N-244 may be used in lieu of, or in combination with, com=
plyiag nitrocellulose. ' Propellant so manufacfured shall comply with all
cbenical. physical, and ballistic requizemen:s.

3.5 ballia:ics. The propellant, when loaded 1nto samplie APDS-T test cart-
ridges in accordance with Dwg. 12013533, shall comply with the following
tequirencn:s.

3.5.1 azzle velocity. The average projectile zuzzle velccity of the sazple
cartridges conditioned at 18° to 24°C shall be 1350 215 meters per second (m/s).
she sample standard deviation shall not exceed 10 m/s.

3.5.2 ?Pressure. The avezage chamber pressure of the sample ca. :tidgea. con-
ditioned at 18° to 24°C, plus three standard devi.:.lons of chambur pressure,

- shall not exceed 454 megapascals (MP3). The averuge chamber pressure of the .

sample cartridges, when functioniag at any individual temperature from -54° :0
71°C, plus ~eer standard. deviations of chamber pressure, shail not exceed

496 MPa. .. .cssure shall be neaaured with 3 piezoelectric type pressure trans-
ducer or cquivalen: ) .

3.5.3 Action time, The action tize of the sample La::ridges shall not
exceed 5.5 milliseconds (ms) at any cartridge temperature ftoa <54° to 71° ‘C.

* 3.6 Als space. The ptopellan: charge veight requlired to achieve the ballis~
tic requirements of 3.5 shall result ‘n an air space in the Prized Cartridge
Case (Dwg. 12013217) witich shall pezmit the {nsertion of the Projectile (Dwg.
120613536) into the charged case without any vibza:ion or tamping tn cause coa-
pactiocan o: the propellant charyge.

L 8 Q“ALITY ASSURANCE PROVISIONS -

4.1 Terms and definitions. Quality assurance terma and definfitious shall be
in accordince with MIL-STID-109. .

- 4.2 Responsibility for inspec-‘ -. Unless othervise tpeciiied in the con~
tract or purchase order, the sur .2r is responsible for the jerformance of all
inspection requirements as specified herein. Except as otherwise specified in
the contract or order, the supplier may use his own or any other facilities
suitable for. the performance of the inspection requirements specified herein,
unless disapproved by the Cuvernment. The Government reserves the right to..
perforn any of zhe ins;=ctions set forth in the specificaction where such

- {aspecticas are deemzd necessary to assure supplies and services coaform to ',

prescribed requirexents. . . '
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. ldenti(icatlon shall be {n aggord;nge with MIL-STD=-11n8, .

vith requirements of the dravings and specifications shall cesult in sample B F‘ﬁ
"disapproval. Determinction as to acceptability of asy firse article sample e

L - D sty s WD B ERL LI 7Y . . ...w' Gt e w ‘08 e b
. .
.

v

. [ : . . ' AS!20133328
4.3 Classi.ication of insyectionl. Thc inspectlon requiresents speclilcd
berein zre classified as follows:

1.  First attic;e laspection (see 4.4), . R B I
2. Quality confo;uance'lnspcction (see 8.5). - .

4.4 -Yirst ariicle sample {nspectivn. -

L P ¢ 'igg;larticle sample. ‘The first article sazple shall be taken from
the firs. production lot and the sample shall be subaitted in accordance to
.contract requirements (sev b.3). The sample shall be manufactured usiag
sinllar equipoent, processes, and prucedures as will de used in pruduction, .

>
<ot . . -

b.b.1.1 anninug}un J4nd test. The tests listed i Table 1 shall be per-
fcraed on the first article sample i{n accordance with the test methods -pre-
scribed (n 4.6, Except as othervise speciiied, tests shall de cundu;tsd uith
samples at 20° 210°C. Approval will be based upon eximination and test of the
sacple as specified (n Tablg I. Sacple formation shall be, as specified in +.9.2.

; 4.4.1.2 Firse article sample rejection. Failure of the sample to comply

shall be bused upon results ot initlal. tests only aad no sewond tests shall de
permitted on that fi{rst areicle. The acceptance/rejection criteria for the = - -
first arcticle saople. shall be as specifi.d {n Table I. All f{irst article units

‘shall be inspected 100 perxcent for critical.defects.. :

-

4.5 Quality conformance {nspection.

-
- ce

£.5.1 Submission of product. The product shall be submitted {n accordance |
with MIL-STD=105, . . . .
4.5.1:1 Lloc. A lot shall ‘consist of & uolforn blend of propeliant manu= - .
factured by one manufacturer, in one unchanged process, in .accotdance with’ the
sanme draubngs and drawxn; tevisioas, and the sase s;«ulflcation and speclticu-
tion revision, : . . ) TR
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45120135323 _
. TABLE 1, Firat acticle 1nséec:ion. T e
. . Sample size :
Temperature 1/ :
. Requirement Test
Exanination or test 5/ - =54°C 21°¢C 71°C paragraph | paragraph
Cheica ad physical 2/ 3/ | : 1 6.6.1
Muzzle velocity 4/ - | s so.| so| wsa |- 462
Pressure 4/ 1 %% | so [ 750 ] ‘3s.2 4.6.2
Action time 4/ 4 so ] so | so| " 3.s.3 £.6.2
| Atx space 3/ . . 20 : 3.6 - 4633 ,
NOTES: S

A/ Ioleranct on ammunition conditioning Lemperatute 23°C except when other-
wise indicated. .

2/ Sample size shall be as specified in MIL-STD-286.
3/ Test pcrformed on "Composite Sampl;".

&/ Test performed on 10-ruuud groups on each of the five "Reptesenéative

Sasples”. Pressure, V¢locity, and action timz tests may be performed on the
J sane sanvle.

3/ 1f aay individual droup of sanples fails to meet the appllcable require-
pent, the firsc article shall be rejected. -

"4.5.1.2 Lot identificarion. éach'paéked ammunition lot shall be {dentified

. in accordance vith applicable drawings and MIL-SID-1168, supplemented as
dixcc:ed by the procuring activity.

4.5.2 Sampling. Random representative samples shall be taken by random
selection of one containe: from each identifiable incresent of the lot. ‘A
. vacdon sample of five containers shall be selected from these reprasenctative
samples. Froa each container selected, a sample shall be taken such that-the
aggregate quantity shall be sufficient for the required tests. These samples
shall be poured into clean containevs, immediately closed with a hermetically
. tix’t seal and identified as "Representative Sample" vith a label showing the

© 81
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. . . . - . . ( .
A/ container number from which the sample vas taken, the lot number, propellant
jf . nomenclature, packing date, manufacturer, manufacturing plunt, and total weight
SO of the lot as packed. Prior to conducting lot acceptance tests, these samples

shall be permitted to attain room tezperature; then cquul portions suificient

to make the required quantity of a composite sample shall be taken frum each
“Representative Sacple” and blunded. This composite sample shall be placed in

) containers, immedistely closed with a hermetically -tight sc¢al, and i{dentificd

. respectively -as "Cooposite Samy ', These vontaloers saull be further {deaci-

' fied by the coatuiner nuxzbers from vaulh the cumpusite sample was taken, the

lot nuab..» propellant nuaend iature, packing dute, manutactuter, manufacturing -
plant, ane otal.weight ot the lot .3 packed. buth the "Cunpusite Sampice” and
the "Reptescentative Sample” shall be used to perform the tusts as spsu;tted in
Tables 1 and il.

4.5.3 Test. The tests listed ia Table I1 shall be pertfvrmed un each pro=
pellant lot in accordance with the test methods preacribued in 4.6, Unless
othervis: indicated tests shall be cenducted with samples at 20° 210°C. Sagple
size and uacceptance criteria for faca test shall be as specified. Onl:r pro-
pellant s.ampled in aciordance with 2.5.2 shall be used in the tests, The com=
bining ut tests is permilted.

e e s s o

o 4 e et -

4.,5.3.1 Unlitted firing defects, The lut shall be suspended and referred
-t the contracting oftficer. for dispraition if a maltunction or casualty not a
covered by this spocificativn.ociulting in any firing tust f{ndicates :hac the fi?
produc: is. unsul:;d for the purpuse intended.

4.5.3.2 Packing and sarking inspectiva. Inspection of puacking and murking
_ to deternine compliance with the rejuircacnts ot 5.1 shall be as pruescribed by
" the procuring activity, X

e emass
.

%.5.4 - lnspection oquipment. lInspection Eduipuen: List No. YEL-1201353.
identifies the applicable Inspection Equipment List required to perfura exami-
nation and tests prdscribed hercin. The provisions of M1L-A-2550 shall apply.

" 4.6 Test methods and procedures.

4.5.1 Chemical composition and phvsical propercies. The applicable tests
shall be performed fn accordunce with the ptocrdures set Iorth in ﬁIL-STD~286.

<7, 4062 Ballistics. Ballistic tescs shall be pcr(otued in accordance vith
AS12013566 as applicadble, and the following:

¥
®
.

- -

.,

4.6.2.1 Lloading of test. cactridzes. The propellant samples selected in
accordance with 4.5.2 shall be used to load test cartridyges with the charge
veight established ¢o obtiin the rezuired bdallistics. . The varfation in
established charge weight between each group of "Representative Samples”
shall not exceed 2.0 grams. The test cartridges shall be luvadeé by a method

a_ s o i
} '. .O
o

LI Y'Y

520

L 3

2257 capable of maintaining propellant chacge veight uniforaity of plun ot ainus .
) 0.1 graa, for the selected charge waight. } TN
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A3120135328 .
L IABLZ 11. Qualizy éonfoma.nce inspeceion. =, . | -
Sample size 3
. A . Temperature 1/ . _
) . Requirement Test
i Examination ot test S/ -54°C f 21°c | i°c paragrapa | paraxraph
Cheatcal T * physleal 2/ 3 | ' TR B
Muzzle velocity &4/ ©30 1 . S0 Sb ) B;S.t sl 4,602
{ Pressure &/ ' $0 so | so 3.5,2 4_.6..~2‘
Action time 4/ . L 50 50 | 30 ' 3.5.3 4.6.2
Alr space 3/ . o . : 25‘ : 3.6 . .6.6.3

NOTES:

. . . -

"1/ Toleraace on ammunition conditioninyg temperature 23°C excupt when other-
vise indicated. .

2/ Sample size shall be as specified in MIL-STD-286.
E1) Test performed cn "Compoeite Sample".
1 & Teet performed on 10-round groups on each of the tfive "Repcesontative .

Saaples”. Pressure, velocity, and action time tests may be pertormed on the
game sample.

L 4 . . s & &
[0 .
100 woseowr . B | 6 P S STLI It E @ o I OB, ® P et T © o7t b e o ¢
«
. Ny .
-
. . e .

i . | 5/ - Failure of the propellant to cumply with the requirements shall be cause -
‘for rejection of the lot subject to testing of a second sample for the char-
" .| acteristic(s) in which fatlure occurred. Fallure of the second sample to
comply with the.requirements for the characteristic(s) under test shall be
cause for rejection cf the lot. )

4.5.2.2 Velocity correction factor. A correction factor of 0.19 m/s per :
seter shall be applied to the recorded velocity at the measured range to
. . obtain muzzle velocity. ) .- . L. . 5
83
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4,6.3 Afr space. The propellant shall te poured i{~:<0 & primed ‘cartridge
case {n accordance with MIL-STD-236, Method 508.1.2. 1Insert the projectile
iato the case mouth until it {s completely seated without any vibracion or

t.npsng of the ccaponeuts.

Se PAQKING

S.1 Packing ~ level A. (Worldwide shipment andlor long term storage.)
Unless otherwise specified by the contracting officer, the propellunt shall be
packed in clean airtight containers conforzing to Drawings 76-4-46, :6~4-56.
9256486, : 7545033, .

S5.1.1 1Immediately prior to pack{ng, -containers listed in 5.1 shall be

subjected to an internal pressure of 1/2 to 1 pound per square inch by a

sathod satisfactory to the contracting officer's representative. A drop

of 0.7 inch or more in 15 seconds shall be cause for rejection and the

coa:ztnar removed from the loc. . .

"%.,2 Packing - level 3. Packing shall be as spacified in 5 1.

$.3 Packing ~ level C. (CONUS shipment and/or short term storage.) Unless

othervise -pecified by the contracting officer, the propellant shall be packed

in standa:d commercizl containers acceptable by common or other carrier for

-3 e transportation to the point of delivesy, at the lowest cost. : F

5.4 Morking. - . o

$S.4.1 Llevels A and B. The containers shall be sealed and marked in 2ccor- -
dance with Drawings 20-4-77, 8898577, or 8553848. Markings shall also include
- the date of manufacture of prupellant (month and jear)

e 4 .
S.4.2 Level C., Containers shall be marked on the top and side with the same
markings as required for the top and side of the box shown on Drawing 8858848,
Markings shall also include the date of uanufac:urc of propellant (month and
year). . .

’e

$.4.3 Special macking. ALl packed containers (level A, 8, ot C) shall have
- & printed label athxed to the side with the following tnfotzation.

, - o | FoTICE

AFTER FIVE YEARS FROM DATE OF MANUFACTURE, APPROVAL BY THE
RESPONSIBLE ENGINEZRING AGENCY IS REQUIRED PRIOR TO THE ° -
LOADING OF THIS PROPELLANT INTO SMALL ARMS AMMUNITION. .
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6. MoTES | L. EEE ¢

" 6.1 Intended use, Propellants procured under this apeéificacion:ate intended
to be used in 25cm APDS-T ammunition. . : .

6.2 Ordering data. - Invitation for bids and coatracts or orders should
specify the fcllswing: . .

.

. 6.2.1 Title, nunbei, and date of this specification.

- ‘.2.2 PL- of lnspection;.ig not at placz of n;unfaczute.

. 6.2.3 IFirst article sample Tequirements (gee 3.3, 4.4, and 6.3).
6°i.$ Detailed packing'ana marking. instructions (see Sectio; S);

L4

6.2.5 Provisions for the supplﬁ, maintenance and disposition of Government
'.fnrnishgd_inspecFion equipment for acceptance inspecticu purposes.

v

6.2.6 Provisions for the submission and approval of the manufacturing pro-
cess changes (see 3.2). . . .

6.3 First article insvection samole. The procurement agency may wvaive the

teduiremen: for a first article inspection sample if the contractor has recently
demonstrated his ability tc produce this item.

. 6.4 Process deviation. A process deviation is defined as x Ehange in the

approved basic method of manufacture, or an operational change which 1ay alter
the chemical or phys{cal properties of the {tem. :

6.5 AQL's. The optional use of AQL values for-either individual defects or
classes of defects, with individual zajor defect limitation, is iintended to
minimize inspection agency administrative burden which might result from an
exclusive assignment of .individual defects AQL's. The option also permits

flexibility where sampling inspection for acceptance is integrated into the
manufacturing process. . ;

- 6.6 Computations. Standard deviation.. Where computation of ‘a sample stzad-
ard deviation is specified for determination of lot acceptance, the method of
computation vill be: - - . ot o . )

r}::(x1 -0

.3 v’—(-n-_—u— or equivalent

. - - - - - .

~
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Where: . - ¢ S d
o X, = each individual value ° T _ _ ' :.* S : ~ '
X = sample arithmetic meaa . T e : .

& ® sanple size : ' L .

6,7 Comdbiniag tests. Tesats ray b~ .petfomed concurrantly on thz sample
cartric *e provided that the test yrx J.r.s are not af scted by this procadure
to aimx ze testing costs.

6.8 Subnission of "inspection equipnen: desiguns feor aporoval. Submit 20uip=~
ment desigas as requirad to Frogram Manager, Fighting Vebicle Systems, ATIN:
DRCPM~-FVS-PA, Warren, MI 48090. In reauest lettar of submitial, state con-
tractor coatract o»umber, specification uumher, {tar nomepclatuve, and clasgi- K
tiucion ot defect or test paragraph, ) .

6.9 Subaission of resulcs of contrac:oraconduc:ed examinations and tsats,
Unless otherwise specified by the contracting officer, the contractor should®
forward requested records of examinations or tests to Pregram ‘(andger, Figh:ing
Vehicle Systexs, A‘I'r‘!. DRCPM=~FVS=-PA, Warren, M1 48"90.

6,10 Drawings. Dtawings listed in Section 2 of th * spacification under
the headinz JS Army Armament Research and Developmeat Command (ARRADCOM) may
also includ= drewings prepared by, and identified as, Edgewood Arsenzl, Frank- ¢ S
ford Arsenal, Rock Island Arsenal, or Picatinany Arsenal drawings. Technical
data nriginally ptepared by :hese activities is nov under the cognizancz of
ARRADCOH. R :
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APPENDIX B
Q’:, ' DESCRIPTION OF 25-MM MANN GUN TEST
P
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THE INFORMATION CONTAINED HEREIN SHALL
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D.R., BO74

TECHNICAL DISCUSSION

v

BE Propellant Evaluation

The HE propellants were tested with Oeriikon components Lot Z1-6-75. The
Oerlikon test slug weight was 177 grams. The RL test slugs used with Olir
propeilants were 187 grams., Prcpellants Al, A2, Bl and B2 were i{nitially
tested at 75 grams charge weight, At this low charge weight, propellant Bl
gave too high a pressure and seemed to be too fast for the HE rounds, B2 wag
too slow. Testing of Al and A2 was continued at increasingly higher charge
weights, At 35 grams charge weight, Al gave the desired velocity of 3669
ft/sec, at a pressure of only 51.8 kpsi. Full ccse charge weight for the HE
configuration is 92 grams, Al was blended in various proportions with the
slower propellant A2 at increased charge weights in order to reduce the air
space, There was no problem meeting the velocity requirements within the
pressure limitations,

Table I gives test data for propeliants tested in HE configurations using
Oerlikon test slugs, weight 177 grams, Further testing will be done with
-~ the 187 gram banded test aslug for comparison with Olin propeliant performance.

AP Propellant Evaluation

Propellants Al, A2, Bl and B2 were tested in AP components at 75 grams charge
weight, At this charge weight, propellant Bl gave velocity of 4200 ft/sec, at
pressure of 42,3 kpsi, Further testing of Bl propellant at increasingly higher
charge weights was carried out until full case was achieved. At full case
charge weight (100 grams), the pressure attained (58.3 kpsi) exceeded the
maximum limit of 56.6 kpsi, but the velocity (4466 ft/sec.) was slightly below
the desired velocity of 4500 ft/sec.

Propellant Bl was then blended with the slower propeiiants Al and A2 in order

to reduce the high pressure peak and to spread out the base of the P-T curve,

None of these blends attained the desired velocity within the maximum pressure

limit, but were not tuo far off. Table II gives ballistic dcta for propeliants -
tested in AP components. The physical and chemical data for these propellants

is given i{in Table III. ’

It is to be noted here that the weight of the Oe:zlikon AP test glugs with plastic

sabot used in this evaluation (OE Lot 12-12-74) was only 121.5 grams, whereas
the welght of our test slug {s 135 grams.
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THE INFORMATION CONTAINED 1HEREIN SHALL
8E USED POR GOVERNMENT PURPOSES ONLY

D.R. BO74
Pagc 2

CORCLUSIONS

Redford propellant Al, by itself, or when blended with propeilant A2 appears
to ba satisfactpry for the HE rounds, This will be confirmed dy further
testing using the 187 gram banded tesst slug., At full csse charge weight of
100 grams, proprellants Bl, by ftself, and/or when blended with A2 did not
meke velocity with the lighter (121.5 gram) projectile. Further developmant
and testing of the AP-T propellant will have to be performed using the heavier
(130 grem) proiectile,
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TABLE IT
‘_:\;.\\
RADFORD PROPELLANT EVALUATION N2
(AP Configuration)
Charge
Weight tA Pm Pc vm
Propellant (Grams) s kpsi kpsi £t /sec.
Al 75 5.25 4.901 40.4 3580
A2 75 6,03 3.9 26.3 3186
Bl 75 . 5.37 4,01 42.3 4206
B2 75 6.35 3.71 22,1 3029
Bl 80 - 4,13 30.3 3547
Bl 85 5.71 4.53 37.1 3860
Bl 90 5.49 4.38 43.1 3947
Bl 95 5.31 5.17 49.2 4241
B1 97 5.07 5.36 52.1 4338
Bl 98 5.19 5.47 - 53.4 4358 "’
Bl 100 4,91 5.36 58.3 4466
Bl - 75 100 4,47 - 58.7 4426
Al - 25
BL - 75 100 4,59 - "53.6 4338
3 A2 - 25
»
o 16, Bl - 85 100 £,56 - 57.0 . 4370
é A2 - 15
~
E:‘::- Rcdlord Propeijant: Full Case Charge Weight = 100 grams for AP configuration
NG
52" A® Components: OF Lot 12-12-74 Slug Weight = 121.5
1A
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THE INFORMATION CONTAINED HEREIN SHALL
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:4' ( . TARLE TII

CHEMICAL AND PHYSICAL DATA - RADFORD PROPELLANTS

a1 - A2 Bl B2
Nitroceilulose, % (13.15%N) . 94,29 92.48 94,82 92,82
Diphenylamine, % 0.5s 0.57 0.52 0.5t
Prtassium Sulfate, 7 . 0.73 0.85 0.79 ¢.76
Methvl Centralite, % 4,26 ° 5.95 .74 5.80
Crapite % 0.11 0.15 0.13 0.1l
“ixg-Pour iV, % 0.44 0.63 0.62 - 0.75

ik wensiv v, - lec £.93¢2 0.9805 3.9933 0.9985

Pi:vsical :..ensions
Mean Length, Llnches 0.067 0.067 0.067 0.067

ol o Mean Jutside Diamater, inches 0.052 3,052 0.055 0. 055

( (:‘E? Mean Perf-ration, inches 5.0043 0.0047 0.0032 0.2042
Mean Web, inches 0.9235 9.0235 0.0257 3.0257
Theoretical Yerformancs '
Flame Temperature {K) 2810 2671 2725 2749
Impetus (fc/.5{1b) 329,000 213,000 ~ 324,000 325,000
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APPENDIX C

) PRODUCTION ENGINEERING INVESTIGATION
@' (PEI-559-4)
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AN
o SPECIAL OPERATING INSTRUCTIONS

I. MATERIALS MANAGEMENT

A. Materials Control

Following is a list of materials required for the manufacture oi 25mm

propellant:
Nitrocellulose (13.15%N) MIL-N-244
Type I, Grade C
Diphenylamine (DPA) MIL-D-98
Potassium Sulfate MIL-P-193
Graphite ' ¥IL-G-155
Methyl Centralite* MIL-M-19719

*Must be ground - 97 percent minimum to pass a 70 mesh screen.
II. PROPELLANT DEPARTMENT
E Type Propellant: 25mm

Approximately 1000 pounds - 4 mixes will bz required.

Percent by Weight,
Composition Specification Weight pounds
Nitrocellulose* (13.15 ¥ MIL-N-244 100.00 348.0
0.057%N Cotton Linters Type I, Grade C
Diphenylamine (DPA) MIL-D-98 1.00%* 3.5
Potassium Sulfate MIL-P-193 1.00%* 3.5
355.,0

* Use blend with N closest to 13,20 percent.
**x Based on nitrocellulose weight.

Nitrocellulose requirements are as follows: Acceptable Limits

Solubility 40 to 49 percent
Finen:ss Final Blend:
Control: 95 to 105ml
o5 Accept: 90 to 110ml
‘$}$ Freeness Final Blend:
490 to 550ml
101
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PEI 559-4 Fetruary 28, 1977
Acceptable L ‘amits LN
Sclvents RN
92 pounds solvent per 100 pounds 326 pounds of solvent per mix

dry weight »>f ingredients
65 parts ether per 100 parts solvents 212 pounds of ether per mix

35 parts alcohol per 100 parts 114 pounds of alcolivl per mix
solvents

A. Chemical Grind

Weigh ingredients'as required in accordance with the Zollowing:

Ingredient Weight/Bag Tolerance
K250y, 3.5 1bs ¥ 0.3 oz
DPA 3.5 1bs 0.3 0z
Graphite* 2 1bs T 0.3 oz
Methyl Centralite As determined and requested by Technical

Analytical Group

*Graphite weight is based on 1000 pounds per btatci.

-~
&~r
B. Nitrocellulcose Area
Supply a sufficient quantity of nitrocellulose (13.157% N 1linters) to
produce approximately 1000 pounds dry weight of 25mn propellant.

: : C. Dehydration

: \

f;- 1. Use General Operating Instructions and the following specific

2 instructions:

e

| ¢‘-_

| ~ Number of bklocks 4

\:}.{ Dry weight of NC per block 87

~a Gallons of alcohol per block (min) 17

b Nominal dwell time, minutes 1

' .: Wet weight of individual bloc™, 1bs 104 T 4

N 2. Weigh dehv blocks ané record individual biock weights on flow card.

Identify each mix by NC dlend number and type of propellant.

250N
Qs
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PEI 559-4 February 28, 1977
X
N D. Solvent Mix House
1. Use General Operating Procedures for preparing DPA with ether
(mixed solvent). Mixture calculated weights of ingredients for
preparation of one final mix charge and one solvent mix are as
follows:
One Final Mix, One Solvent Mix
Ingredient pounds (4-1/2 Mixes)
Ether 212.3 955.35 pouuds
Diphenylamine 3.5 15.78 pounds
TOTAL 215.8 971.10 pounds
2. A laboratory analysis must be performed on each tank of solvent
mix., The laboratory sample must meet the following requirements:
Ingredient Percent Ingredient
Diphenylamine 1.02 to 2,22
Ether 97.38 to 99.38
E. Final Mixer (mixer temperature 5¢° maximum)
(3; 1. Build alcohol to 114 pounds aud add the alcohol to the mixer.
The alcohel add weight is determined by subtracting the dry
, nitrocellulose weight from the total wet weight of the dehydrated
P " blocks and subtracting the difference from 114 pounds.
! .¢I
fgﬁﬁ 2. If there is no alcohol build, there must be a minimum of 10 founds
3] added to the mixer.
k f':. 3. With the mixer in operation, gradually add 348 pounds of nitro-
\

cellulose (split blocks) to the mixer.

[' ’
2

4, Mix for 4 to 5 minutes.

5. a. Standard Method - Allow 216 ¥ 1 pound of mixed solvents to
start flowing intoc the mixer.

b, Alternate Method - Add 3.5 pounds (3 1lbs 8 ozs T 0.3 ozs) of
DPA to 10 pounds of ether in a solvent boo:. Stir the mixture
with a wooden paddle until the DPA is diszelve.” (approximately
1 minute). Add the siurry mix (DPA-ether) plus an additional
202 pounds of ether to the mixer.

6. Add one bag of K2S04 (3.5 pourds) to the mix, Distribute the chemical
evenly,
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PEI 55%-4 February 28, 1977

7. £Add 40 pounds of remix (strands, split press blocks, and heels)
i{ available.

8. Close the 1lid and mix for 25 minutes.

9. T = minutes, minimum prior to discharging the mixer, an additional
gsoi.ent add (ether/alcohol in a 2:1 ratio) may be made, & required,
to produce propellant which will extrude within the desired pres-
sure range. Record all solvent adds and exact mixing time on the

flow card.

10. Continue mixing until a minimum mixing time of 40 minutes (time
after the start of solvent mix addition) has occurred.

11. When the desired mix consistency has been obtained, pull the mix
into aluminum :ubs,

12, Charge the required amount of propellant into the macerator.
13, Macerate for a minimum of five minutes.
14. Pull the macerated propellant and deliver to the preblocker.

Alternate Mixer

i

1. Produce 4 mixes using Beken-Mixer (double-wing) and current GOP.
2. Mix time will be 30 minutes or as specified by initiating engineer.

F. Preblocking, Macaroni, and Final Blocking

1. 7Preblocker - Sufficient dwall time to make blocks for macaroni press.
2. Macaroni - Use one 16-mesh screen.

3. Final Blocker - 30 seconds (minimum) high pressure dwell time.

G. Press and Cuttine House

RAD-PE-559-6

Type Press Vertical
No. of Screens 2 (16 and 40 mesh)
No. of Dies/Press 49
Die Dimensions

Agate, inch 0.080 inch

Pin, inch 0.01Q inch
No. of Pins 1
Extrision Pressure 2000-2800
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THE INFORMATION CONTAINED HEREIN SHALL
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Press and Cutting House (cont'd)

Type Cutter
Graen Length
Outer Web
Inner Web
Cutting Die
No. of Blades
Roll Size
Gear Train

RAD-PE-559-5

Small Arms

0.071 T 0.001 inch
0.086

0.086

0.08¢

56

1-1/2 plain
90 x 180 x 160 x 89

SN CRCVACTRTRA R S LR Dl 2o hte s IR T3 it B cay Mt Lt At LA SEACADACE NI 8 R A ST AR ol ARt piNa I aC I s SRR
-
\k\

February 28, 1977

1. Dies (agates) must be QC ingpected prior to use.
2. Adjustments may be necessary in the gear train and cutting dies to
obtain correct dimensions.
3. Use water/alcohol mixture in dripolator on cutting machines.
4, Cutting machines must be kept in adjustment so as "tails'" do not
exceed 5 percent.
5. The lots must be properly identified and separated.
G H. Solvent Recovery
Use General Operating Procedures.
1. Load the propellant into the Solvent Recovery tank at 35°C. Keep each
lot separate.
o
2. Increase th$ cemperature from 35 to 55°C over a 12-hour period and
hold at 55 - 69C for 34 hours (or until a solvent flow of 5 minutes
or more is obtained).
® (SAMPLE) 3. Obtain a one-quart sample from each lot after cycle is completed.
3 Label the sampies for residual solvent analysis and physical measure-
AN ments.
e 4
N . Transport to Water Dry.
o
~® . I. Water Dry
N o o
E?k 1. Load propellant in Water Dry and cycle at 56 - 62 C.
S%? 2. Water dry propellant for 10 days. Do rot take off cycle.
E;-',:
SASENAN
SO0
0N
E::::.’ 105
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THE INFORMATION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT PURPOSES ONLY

PEI 559-4 February 28, 1977

1. Water Dry (cont'd)

3. Obtain a one-pound sample from each lot after 10 days of cycling.
label the samples for residual solvents and physical measurements.

4. Instructione for additional cycling will be given by initiating
engineers based on residual solvent analysis. An additional one-
pound sample for residual solvents only may be required if cycle
time is increased.

J. Coating House

Coating will be in accordance with the following table:

Weight of Waight of

Methyl Cen- Ethyl Alcohol

tralite/Ether Pre-Wet/ No. of
Granulation Propellant* Coating Alcohol per Coating Coating
Lot RAD-PE- Wet Weight Level,? Coating Blend Blend Blends
559-6 223 1bs (wet) 4.56 11,0/17.0 1bs 9.0 1lbs 5

200 1bs (dry)

SR LG EAJES Cls CAEG Ll OL GATE Gd Sl g Sk kel it Aol Wl SR G 10N £ 0l i, Sl SutoRate HE A L L A U R TS W Rl L O N R W Pa A A R AR A R D R s

Methyl centralite must be ground - 97 percent minimum to pass a 70 mesh screensce

*It will be necessary to determine the moisture content of the wet propellant
from each granulation size, A representative sample (1 pint) will be taken

from the bagged propellant and CCl; moisture determined in order to calculate

proper dry propellant weight.

The first (pilot) blend will be sampled and tested for moisture, HOE and
closed bomb before additionazl blends will be coated. Based upon these
ballistic re. -1ts, the remaining propellant will be coated according to
instructions given by R-QCIC.

Coating Technique

1. Charge wet propellant (200 pounds dry weight) and prewetting alcohol
into coating barrel,

2, Start barrel rotation.
3. Bring temperature to 75 + 1° (167 T 2°¢).
4., Rotate for 15 minutes at temperature and stop barrel.

5. In accordance with the table above or RQCIC, place coating slurry tank
in coating barrel opening and start barrel.
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THE INFORMATION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT PURPOSES ONLY

PEI 559-4 February 28, 1977
A
%S
6. Rotate barrel for 45 minutes starting from start of addition of methyl
centralite,
7. Cool coating barrel to 40°c and cycle 10 minutes.
8. Wash propellant with cold water from coating barrel through trough
and discharge into buggies.
9., Transport to air dry idencified as lot RAD-PE-559-6,
K. Air Dry
1. Charge 2000 1t 1lot.
+
2. Maintain temperature of air at 54 t 4°C (129 - 7°F) for a sufficient
time to obtain a moisture content range of 0.85% to 1.25%. Estimated
X time is 5 - 11 hours. A 20 minute M&V sample should be taken after
five hours.
3. At the gndoof drying cycle, allow a minimum of one hour cool-down
at 100 - 5°F with blowers running.
‘tj 4, Upon completion of drying, send propellant sublots to Blending
and Glazing in drop plug buggies.
L. Blending and Glazing
1. Charge lot into a blender barrel and rotate for 10 minutes (ungraphited).
2. Obtain a one-pint sample from each lot, label, and send to Chemical
Laboratory for 20 minute M&V analysis.
a. If M&V results are within range of 1.00 to 1.30 percent, no
adjustment is necessary.
b. 1If M&V results are less than 1.00 percent, the water add can
be calculated by the following equation:
Pounds of
- 7
Propellant T 3615 M&V Results = Pounds of water to add
3. After the moi<ture content has been adjusted, glaze prope®lant batch
with 0.2 percent graphite using a 3-hour glaze cycle (2 pounds/1000 pounds)
Kt
B
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PEI 559-4 February 28, 1577

4., Screen propellant,

S. Pull lot into fiber drums and identify as lot RAD-PE-559-5,.

(SAMPLE) 6. Obtain a 10-pound sample from lot after screening has been completed.
Label sample for gun, chemical, HOE, closed bomb, bulk density,
hvdroscopicity, and physical dimensions. Identify sample by proper
designations,

M. Marking and Addreésing

Marking and address is to be as follows:

One side: PROPELLANT EXPLOSIVE (SOLID) CLASS B
25mm GUN HE
LOT RAD-PE-559- 6 _
0.024" WEB SP GRAIN
150 IBS NET 161 LB3S GROSS

4.2 CU FT PACKFD *

*Insert as applicable.

(")

TO: AERONUTRONIC FORD CORPORATION
AERONUTRONIC DIVISICN
SAN JUAN CAPISTRANO TEST FAC,
SAN JUAN CAPISTRANO, CA. 92575

FROM: COMMANDER
RADFORD ARMY AMMUNITION PLANT
RADFORD, VIRGINIA 24141
CONTRACT: DAAA-09-71-C-0329

IZI. TECHNICAL DEPARIMENT

A, Quality Control

1. Monitor and inspect the propellant outlined under this PEI using
Standard Inspection Procedure and Special Operating Instructions
contained herein,

2. Ensure that the propelianv is kept separated and properly identified
at the cutting machine and in the powder buggies.
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THE INFORMAYTION SONTAINED HEREIN 3HALL
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. A'Q

APPENDIX D

v "OLD METHOD"

¢
il PROCEDURE FOR COATING PROPFLLANT FOR 25-~MM
HE PROJECTILE
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THE INPORMATION CONTAINED HEREIM SHALL
BE UL FUR GOVERNMENT PURPOSES ONLY

PROCEDURE FOR CCATING PROPELLANT FOR 25 mm HE PROJECTILE

Ingredients:

Base Grain: Single perforated M10 formula with: Wed = 0.022" - 0.024";
D/d = 6 - 105 and L/D = 1.1 - 1.5

Ccating: Methyl cantralite, per specification MIL~M-1971¢, grcund to
pass 70 mesh screen

Coating Vehicle: Water

Coating Equipmen.:

"Swzetie" barrel, copper cr stainless stael, with a hot water jacket. Barcrel
is rotated at 18 revclutions per minute.
Procedure:

1. Charge wet {=12 pevcent) propellant (100 - 1200 pounds, dry weight) to
barrel whilc at ambient temperature.

2. Insert basket lined with 20-mesh screening into barrel openiﬁg and add to
; it ground methyl centralite in quantity necessary to effect the sperified
ﬁ or desired coating level.

3. Commence barrel rotation ard brinz jacket temperature to 195 - 205°F
(91 - 96°C).

4, Cycle at this temperature rfor 37 minutes.

5.. Cover propellant with water sc¢ that propellant level is wunder water by at
least six inches.

6. Steep (cycle) at 200 + 5°F (91 - 96°C) for six hours.

7. Cool (15 minutes) and wash propellant into bugzgies containing filters or
lcad washed propellant onto drying trays.

8. Dry for 6 - 8 hours in tank air dry or forced air Ary at J40°F (60°C).

9. Blend, glaze, and pack.

-
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1.\. THE INFORMATION CONTAIRED HEREIN SHALL
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-ah

APPENDIX E

"NEW METHOD"
PROCEDURE FOR COATING PROPELLANT FOR 25-¥M APDS-T PROJECTILE
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BE USED FOR GOVERNMENT PURPOILRI DNLY

PRUCEDURE FGR COATING TROPELLANT FOR 2i~.-m APDS-T PRO.JECTILE

Ingredients:

Base Grain:  7-Perforated M10 formula with: Web = 0.018' - 0.0i9";
D/d = 11 - 15; and L/D = 0.2 ~ 1./,

Coating: Methyl centralite, per specificatisn MIL-M-19719

Coating Vehicle: Ethyl ajadvnl and water

Coating Equipment:

"Sweetie" barrel, copper or stainless steel, with a hot water jacket. Barrel
is rotated at 18 revolutions per minute. .

Procedure:

1. Charge water-dried propellant (100 - 1000 pounds, dry weight) that has
been drained to <10 percent water into coating barrel.

2. Based on dry weight of propellant, bring water weight to 0.1 1b/1b,
and add alcohol, 0.14 1b/lb. Bring rotating barrel jacket to 167 + 2°F
(75 + 1°C).

3. Charge methyl centralite and alcohol coating slurry (quantity depends
upon specified coating) to barrel contents over S5-mninute period.

4. Rotate barrel and contents for 2 hours (+ 5 minutes) at previously stated
temperature.

5. Cool barrel to room temperature for 15 minutes.

6. Wash propelliant from coating barrel with cold water through chutes into

buggies with sieves in bottoms. - .-
7. Vater d-y for 48 hours to remove excess alcohol.
8. Dry 5 to 8 hours in tank air dry at 140°F (60°C)

9. Blend, glaze and pack.

117




WX A L VP WLV e e s FaNaTatTallia n T CTRAANALA LT WA el e s re ol WL Pl AT H AR TSP AR TR TR TR AR TR ANTR TSI

oY THE INFORMATION CONTAINED HEREIN SHALL
}‘J 8€E USED FOR GOVERNMENT PURPOSES ONLY
' ")

y

4
1Y
L

P

A0
.

_qrr.u‘

'.-'0.-‘
PP At K

v-te Y %arts-Te

™~
o

-

"

At
< WA
o e

oA

. ¥

)
‘»
S

2k

A\
v

.‘#

IOL YA
o 000G

-
: th APPENDIX F
..’q

e "‘3 PROPELLANT DESCRIPTION SHEETS

0

: F:'.' <N
2SS
o
3 119
. g.\ -~
S
-i.‘»e
S ol e

A S e A A A R A o S R A S S L LS N A R R L S TR SR T 1 W P Y S O A R S S N 5 1 RS AW W T, TG T T 6 V|

g, 4



AP R PAR A REALE A AR T AR O AR AR A A N S R U AN A A R I AT A e Pl It LY

THE INFORMATION CONTAINED HEREIN SHALL == -
8E USED FOR GOVERNMENT PURPOSES ONLY LOT NUMBER

PROPELLAN
A X1 O g~ M SF- ST |
ACC : :')';:i‘ NS RAD-PEI~559-1 (S/L A-3)
N e NODEL ACCEP T ANCE DATE
" SHzET
3 June 1976
MFGBY HERCULES INCORPORATED PRCQOF FIREDSY PROVING GROUND
v o topon £ SN0 R IRD NUMIER

Al RADFORD ARMY AMMUNITION PLANT  jieC RECORD NUMD

PROJECTILE VEIGHY

P . PROJECTILE LOT NUNMIER
0 P 8 - - -\
CONTRACT NUMBER  DAAADS-71C-0329 TS TaATOIT OF FOLSIR o
t STANZARD PROCPEL L ANT LOT
WIIGHT OF LOT 807 1bs — —=
PROPELLANT DESCRIPTION
Tyee BIX
AVIRAGE WiId
SPECIFICAT iCN OATED WITH REVISION DATED
CHARGE WEIGHTS
oA , 2T A FOJECTI SN
INCr MENT %0. | INCAEMINT WI. | ineadizif v P aeanr rasd” LRSS0 N,

25cm HE Pro;

allant

Accepted for

PE Project 559

THISPRCPELLANT LOT IS ACCEPTED

JAMES E, BLAND
CHIEF QUALITY ASSUIANCE C.VISION
LOADING AUTHORIZATION
THE PROPELL ANT L OT DESCR!B8ED ABOVE MAY BE USID IN LOACING ANY OF THE AMMUNITION ITEMS LISTED
BELCNEXCI?T %WHERE CUANTITIES A2 $PECIFICALLY ALLOTTZO FOR A PARTICUL AR PURPOSEZ
NE ARG AND AT DE COWPLETE RUUNO G5 PHOPELLING CnaAGe
iYPE MEOEL PROJECT wl

CiAWING DATE OF LAST REV

THISLOAD!G AUTHCRIZATION EXPIRES AFTER

e AT ‘WHICH TIME REBLENDING OR REA g
WILL 82 CCNSISERED, ’ At ° SSESSMENT

| LOADING AUTHORIZATION ISSUED T
4, .

CHIEF QUALITY ASSURANCE DIVISION

SML FORM 10358 MARCH 71 121
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A 2 Yatelet B 1-1-. =ernin N ? e
tle} i SSCRIPTION SHEET
%\. F"ﬁ'\ ) :LLL& Gl ool O x4 § ) e
\-:.“:: nE Army lsl!"u.- PET-339-1 QQI 1 A"';)o' w 1A Componiten Ne. 25mm HE - _Prﬂnﬂl_’.ant
2
LY
AAN .- — -—

77807 1bs,

1s Motactred ot _RADFORD ARMY AMMUNITION PLANT, RADFORD, VA, Pecese Amount
a tomreet ne. _ DAAAQOI=7I-C-0323 041 6:30-7| spectcaren ve COK Ltr SARRA-IE, J&f&
9N - 1974
S hm: e —
N :
N 2CCEPTED SLEND NUMBERS NITROCELLULOSE
\:-: T A=-15177 Nitrogen Content X1 Steren (65 5°C;|  Sremhty (134 3°C)
. .\::0 LN Miag My
U Winimum ‘e g Mg
3, sraroge” A3.12 % 45k _ wal 30F Vee
.:". L: I e 1E 03'es0n sy §

e ) MANUFACTURE OF PROPELLANT
: :: . Q.92 rounes Seivent oo Oam N/ Dry we ght 1aqredisaty orsiating ef Founge VICSAM GRS —m= Poends . ether p0¢ 100 Powde Seleard
~ Poecaniaze Mo~y lo Wacs
3 A e PROCESS-SOLVENT RECOVERY AND DRYING L L —
_ R i 39 |, Temperature of SR Tank During Loading —
RN 3% . 55 SR Tank Temperature Increase Period 12
Ny 49| 61 _Solvent Recovery Time 34
Z'; 36 L__62 Water Dry Period 10 | -
> 1)) 96 Jdathy ! 6 1/2]
N 55 35 __Forced Adir Drving Afrer Coating i Bl 7
2 ecocsLanr cowsos men __TESTS OF FINISHED PROPELLANT .y v vuy sovsicn sca
) ‘-g::-, Constityant v'c-'-:'.:; : a::c':;n ] ::;t:::-..t , Form 19 Actuat
*,~: Nitrocellulose Remainder 1 92,14 -z venl34.5°C No CC 407 50
-.3}, Dipheavlamine _ 0.5 to 1.25 . 0.62 +No Explosion S hr,rid S hr +
o Graphite 0.4 max i 0,17 it st mropencer
; Merhyl Centrslite 4.50 to 5.00 i 4,56 Hear of Fxplosi#an,
4 Porassium Sulfate 0.0 o 1.00 0.81 cal/zm N/A 846.1
Y Toral Valariles i 2.35 max I 1.70
e  Mpisture and Volatiles 1.00 4+ 0,25 1.14
b | _Besidual Soivents 1.0 " max 0.56 i
»" | '
o, 1
-. ‘r ey

&
‘e

-t

R r——
CLUSED BOMB

PROPELLANT DIMENSIONS (inclss)

—are.

At —

h? 4 Teicr we 0%ey l ’. varian: -_:-’—--1
:: i Lot Number Temp ¢F -‘:..":5\-;:' L) — :'”l:un Din':h;-n:: -
X Teg? ! ' Specticanon Os Freeneg __:,vg_l__l_ggg___
DS ! yangen () 0.070 '0.07 Y91 N/A {7,865
o ; ] P 0,080 0,0527 } /A _2.83 |
xS CILT - 100.00% 100.00% |&vr 2.4 (3 N.010 00053 SATES
] ..:: LILINY) . 'L!gv, .‘.vg 0.035 0.09236
! ' ; | et 5/22/76
"’:‘ \ 1 Semping 5/22/ 76
' :\j ' . i Tast Fiannbed
i 1 :'0: gd"'c":niu : i ) 6/1 /76
° 1 of Wed Average {Y TARNI
O Le 1 11 1% Euu-ﬂm Sheen
. . 4 E . \ ) 9 94 :uven%/3/76

Tree of Picring Contanar

Fiber Drims

This lot meets all specification reguirements.

Contragter 3 Reprosentetive

Sove~mer Juotty Laserence Fasreeearsiive

R. A, Willirms J. B, Rland
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« . - . e
PROVELLANT DESCRIPTION SiHZ3ET  comrecTmp
Us Army Lot ne. RAD=PET~ ot 19_T6__ compontan no. 20T AP Propellant
(S/L. B;‘ﬂ
sntectwos ot _RADFORD ARMY AMMUNITION PLANT, RADFORC, VA Packes ameunt.339_pounds
L ntrect No. __Q__AA.Q_Q_II_S__O_SZQ__ ﬂu'c_&.m_snﬂh stan Nes COR l-:r SARRA-IE dated
o — M——Mm
ACCEPTED SLEND NUMBLRS NITROCELLULCSE :
A-15177 Nitrogen Centast Kt Sigren (63 5°C)]  Sremnity (134 5°C)
., Mias Mhag
b %o tmn Mt LY
Avstage 13‘12 ‘l.! lis'*' Mina 30’*’ gy
IR BRBRERESE—.= ! L£10°38000 Mg
MANUFACTURE OF PROPELLANT
Q9 Pa.nds Sotveat .6' Pouad NC/70ry Waight Ingredisante Conprsting ﬂ—65-__ Pgunds Vicanct ene _35...__ Pm-erhﬁr_-_.u 10C Posts Satwem
Rurceniage 291 13 Woce e
_’_‘2::‘“';":5—“:‘;5 PROCESS~SOLVENT RECOVERY AND CRYING m““ o
35 i 35 Temperature of SR tank during loading —
35 i 55 ' SR Tank temperature increase period 12
49 ! 61  Solvent recovery time 34
S& ! A2 Water dry period ) 10, —
90 ' 96 ' Methvl centralite coaring cyele 3 1/7
: §§ | S8 Forced ajr drying after cpootine
PRBELLANT COMBSSITION TESTS OF FINISHED PROPELLANT . .. 1\ .o swvgicay test
Congtut sere ::'2.:; AR l v:.-'::'“o'.x : Fermulio Actyal
Nitrocellulose Remainder b 92,51 iaee 1000 126.5°C €C 4G min] 50!
Diphenviamine 0.50 to 1.25 t 0,67 . No Exnle.ien S hr rin 13 hr
Graphite 0.40 ma. | 0.14  [rom ot brepariene Mome exforated
| Mechvl Centralite 3.9 nom 3,88 | Heat of Explosiéon,
1Potassium Swlfatce 0.10 to 1.00 Q.89 cal/em N/A 862 .7
Toral nlarilesg L 2.38 max i 1.21
Moisture & Valariles - 1.06 * 0,25 0.1f
IR 1321 r 1.10 max ~0.73
!
1
CLOSED BOMB PROPELLANT DiMERSIONS (incnes)
H Lot Mamder Temg *€ 1.1:‘:'-::) i a".:v':: :‘:?';_:__'?,‘.m:?nic
Tepe ! Sxeaticetien Ois Frgneg 3ee¢ | acvar |
agth (] 0,075 10.0700] N/A_ 4,98
52 . 0 ameteri2) 084 10.05561_x/a 1 64
a0  $tengars 100.00% 100.00% jevr 23 (e) 030 10 00%E oares
(~ 0. Momerny Web, av . 0.037 10.0251
o i : v 5/22/76
S : | Semenws 5/22/76
o f ] l’u' Firasnee
b e | AL
— 7 1 was Average : i ' 6/1/76
o T - Lo ! |26 [ontis
_5\.: S 19.93 R129/76
B: T ot Pacasg connu Fiber Drums N .
tﬂ' Aemoras __L01LS lot meets all specification requirements.
2
:!.f A *Description sheet is amended to reflect that 200 pounds were shipped to
0N N Aeronutronics Ferd, and 195 pounds {s retaired in a RAAP? magazine for
:;‘: future uce.
t-::‘ Cortractar’s Srarenesa’ o l Costrmment Quoity doswence Kesresestetive
SYNS
E‘{: R. A. Williams 1. FE. Riand
ey PORY WDATE BARCH 19 123

-

e e N L N L AT AR AT A AT YU NN O L WL NUVIAS A WU A WA LA A T T A e Y Y Y R TS TS PP LW



:::\_v S N N A L N A R R P L S T N N R R T 3 S S o R R R P A S R S S A e R S I A T A N A BN TR TR N SRR P P N, LY

THE INFORMATION CONTAINED HEREIN sHaLL  ¥CORRECTED COPY
BE USED FOR GOVERNMENT PURPOSES ONLY

; WEAPON LOT NUMBER
=11 ANT
PROPELLANT . RAD-PEI-559-1 (S/L B-~3)
COSNTANMOE
ACCEPTANCE MODEL ACCEPTANCE DATE o
SHEET PN
s o Lo }
3 June 1976
MFGBY HERCULES INCORPORATED :ROCZ :"‘C%l; g‘;ﬂ‘ — PROVING GROUND
TRING RE m
AT RADFORD ARMY AMMUNITION PLANT PROJECTILE e
~71C- PROJECTILE LOT NUMBER
CONTRACT NUMSER  DAAA09-71C-0329 TEWBERLIUAE GF PCADEZA OF
STANDZARD PEOPELL ANT LOT
WEIGHT OF LOT 395 pounds :
PROPELLANT DESCRIPTION
TYPE | m
AVERAGE WEB
SPECIFICATION DATED WITH RE VISION DATED
CHARGE WEIGHTS
e e _— TOT AL PROJECTILE VEL OCI PRESSURE
INCREMENT NO. | INCREMENT WT. | \NCREMENT WIT. WEIGHT Freec L B350 IN.
25mm AP Propellant
Accepted forl PE Project 559 ) . k )

weight of lot.

THIS PROPELLANT LOT IS ACCEPTED 4 j % -
“‘Corrected copy issued to correct 4//% L AT N T
v JAMES E, BLAND
4 CHIEF QUAL ITY ASSURANCE CHVISICN

LOADING AUTHORIZATION
THE PROPELL ANT LOT DESCRISED ABOVE MAY BE USED !N LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELOWEXCEPF WHERE GUANTITIES ARE 3PECIFICALLY ALLOTTED FOR A PARTICULAR PURFOSE

WEAPL "I AND MOGEL CCSLETE ACUGD CR PROIELLING LR GE
TYPE MOCEL PROGICT W CRAWING OATE OF LAST REV

THISLOADING AUTHORIZATION EXP!RES AFTER

AT 'WHICH TINE REBLENDING OR REASSESSMENT
Wit L BE CGNSIDERED.

'p’_ .

LOADING AUTHORIZATION ISSUED TO

SN
'v{'

CHIEF QUALITY ASSURANCE DIVISION

Sha TORM 10500 MARCH 71 124
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THE INFORMATION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT PURPQSES ONLY OT NUMBER
L e

PROPELLANT RAD-PE-559-3A
ACCEPTANCE

.“‘.:; MODEL ACCEPTANCE DATE
-
RO) SHEET
14 December 1976
MFGBY HERCULES INCORPORATED PROOF FIRED BY PROVING GROUND
FIRINGR RD NUMBER
AT RADFORD ARMY AMMUNITION PLANT IRING RECO
PROJECTILE WEIGHT
AAA PROJECTILE LOT NUMBER
CONTRACT NUMBER D 09 71c 0329 TEMPERATURE OF POWOER Of
1 STANDARD PRHOPSLLANT LOT
¥EIGHT OF LOT 105_pounds
PROPELLANT DESCRIPTION
TYOE | m
AVERAGE WEB
SPECIFICATION DATED WITH RE VISION DATED
CHARGE WEIGHTS
TOTAL PROJECTILE VELOCITY PRESSURE
INCREVENT NO. INCREMENT WT. INCREMENT WT. WE IGHT ET/SEC_ LBS/SQ IN,

Propellant{ Single-Base, ¥Multiple Perf.,{Methyl Centralite Coated for P5mm AP-T

Accepted fpr PE Project 539.

T

.
soatsle

)

THIS PROPELLANT LOT IS ACCEPTED

JAMES E. BLAND
CHIEF QUALITY ASSURANCE DIVISION
LOADING AUTHORIZATION

THE PROPELLANY LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION iTEMS LISTED
BELOV EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICUL AR PURPOSE

WE APON AND MODSL COSLETE ROGUND OR PROPELLING CHARGE
TYHE MCDT L PROJECT WT DRAWING CATE OF LAST REVY

THIS LOADING AUTHORIZATION EXPIRES AFTER AT 'WHICH TIME REBLENDING OR REASSESSMENT

WILL 8E CONSICERED.

W] LOADING AUTHORIZATION ISSUED TO

CHIEF GUALITY ASSUIRANCE CIVISICN

SMU FORM 1060R MARCH 71 125
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THE INFORMATION CONTAINED HEREIN SHALL
8€ USED FOR GOVERNMENT PURPOSES ONL.Y )
. v e Py . e pom
PROPELLANT DRESLZRIPTION SHEE .
VS Army Lot “o.BADMBA of 19 76 Composition Neo. MMMMD
Merhyl Centralite Coated .for 25mm AP-T SR
Maviscierss ot _RADFORD ARMY AMMUNITION PLANT, RADFORD, VA Pecres Ameuat___ 109
Contracy No. DAAAQ9-7I-C-0329 vore 6-30-T1  speet w COR letter SARRA-IE dated
15 July b
ACCEPTED SLEND NUMSERS NITROCELLULOSE
C 15031 Nitrogen Contest X1 Storen (63 9°C){  Stedility {134 3°C)
1% Mine s
Mo s N Vne
deowe o+ J3212 x| 45+ u 3Q Ming
W Lsp —— Mo
MANUFACTURE OF PROPELLANT
...Qiz_m-fn Salvent por Poung NC/ ey waight ingredients Consisting of 35 Povney ong 65 Pounds Ether por 100 Founde Setvamt,
_..__....._v."'""'“' Benste Qﬂ—mg
T s o PROCESS~SOLVENT RECOVERY AND DRYING ST
33 i 55 : Increase Temperature From Loading to Cvcle Level 12
,'; 49 ; 61 :__Solvent Recovery . 34
o 56 62 T Water Dry. 16
o 74 76 i _Coating Cycle 1/2
o 58 62 1 Post Coating Air Dry 16
.?\_ PAOPELLANT _COMPOSITION TESTS OF FINISHED PROPELLANT _STABILTY &uD bursicaL TESTS
‘:\' Coanstityene ::-'::.7; : ':-'a':::;o ] -’.’.&‘..'.".'; Formula Actual
SN Nitrocellulose Remainder * 1928 .. S P.T3A5PC No ce 40" a0+
:-‘:" Nitrogen in NC 13,15 - T 0.05 : 13.12 o _Explosion S hr Mial 5+
':h:: Dighen\’laming 0.50 to 1.25 0.80 form of Prapenamlype 1 Cvlindg:j,
- Grzphite 0,40 : Max Q.16 No.Perforatiohs 7 -
- ; & 4.5 +  Nom 3.95 .
_Patassinum Sulfate 0.10 to 1.00 0.97
L Total Volatiles 2,35 _ Max 12,53
| _Moisture & Volatiles I 1,00 Tt 9,25 1,64 Heat of Explosibn :
|__Residual Solvents ' 1,10 Max 0.96 cal/gm : 843
Hyerascopicity . 1.80 _° Max 1.43
i Mattey, 0.10 Max 0.03
' i om ! Q40 tn 1050 Q.941 |
CLOSED BOMS PROPELLANT DIMENSIONS linchss)
i Lot Nowder ] Temo *F :r:l":::l -..'.;:.t.: ) :l. ':.::":'-':xfn‘-
s (1) 'RAD-PE-359-3A +90{ 93.33: 95.19 Spsaiticones i Fmenes P Y
(2) RAD-PE-559-3A +9C| 94.08 ! 96.29 liengmipy 0.118 | 0.1110 6.25 | 2.47
o | i Diamster (D) 0.132  0.087316.25 1.87
~ sungers __ P2078 +901 100.0C% 100.00% {#eet 310 1e) * 0.014 10,0082 T
~ imomerne ¢ : Web* :
~ | | i Avg 0,0185 Noml0.0225i 0.0157]™*** 11/19/76
% ' Quter 0.018 1 0.017245*™"* 11/19/76
5 (1) jloading Densitv o 0.15 gm/cc Tnner 0.027 : 0.014 3™ """i‘.‘,/S/.]s
-t o\ 11 R . € oo S Herances ) -
-@ ——{2).Loading Density of 0.2 am/ce — Jus il 15 1ax | -40.001 18.84 [ 1279776
:':‘:‘:' 1200 cc (kom') Cloq‘ed Bomb‘ o x 1 Nom 0.39 1?0 g:::v‘::-:« Sheets
5 - ' be ¥ 5 < 15 1 9.42, 10.50 12/13/76
..‘E:: Troe of Pacaing Container One fiber drum containing 160 pounds net and 5 pound sample.
J’t Remeras ¥ Dimensions are from the uncoated base stock propelilant.
:’ This lot was produced on a best effort basis. .
o8 G
~*
:', Contzacter ¢ Rapragontonve Gorermomrt Quatty Asswrenes Resrasenteiive
R a. Willians _ - J. F. Rland, -
MY POA% 3470 BARCN 1YY 126
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THE INFORMATION CONTAINED HEREIN SHALL
tagh 8E USED FOR GOVERNMENT PURPOSES ONLY

WEAPON L OT NUMBER

PROPELLANT AD-PE-559-38
% 0 ACCEPTANCE
SHEET

MODEL ACCEPTANCE DATE

14 Decmeber 1976

5 ) MFGBY HERCULES INCORPORATED PROOF FIREDBY PROVING GROUND
< FIRING RECORD NUMBENR
N AT
A RADFORD ARMY AMMUNITION PLANT PROJECTILE WEIGHT
Lo PROJECTILE L.OT NUMBER

CONTRACT NUMBER  DAAA09-71C-0329 TEMPERATURE OF POWDER Ct

g STANDARD PROVPELL ANT LOT
Y WEIGHT OF LOT 105 pounds

§j-$ PROPELLANT DESCRIPTION
¥y TYPE [ ™

' AVERAGE WE3

SPECIFICATION CATED WITH RE VISION ‘ DATED

..,33 CHARGE WEIGHTS

TOTAL PROJECTILE VELOCITY PRE
~ INCREMENT NO. | INCREMENT WT. | \\codyuddr wr WE IGHT FT/SEC Les/sq IN.

Propellant! Single-Base, Multiple Perf.,j Mcthvl Centrallite Coated for PSmm AP-T

A ]

SNy
e e

Accepted £pr PE Project 5p9.

.l
oS

fo}

A

o~ et
'l.«
o

i"
a
o*

5

’

THISPROPELLANT LOT IS ACCEPTED

H

JAMES E. BLAND
CHIEF QUALITY ASSURANCE CIVISION

LOADING AUTHORIZATION
THE PROPSLLANT LOT DESCRIBED ABOVE MAY BE USED IN LCADING ANY OF THE AMMUNITION ITEMS LISTED
BELOWEXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR & PARTICUL AR PURPOSE

WEAPON AND MOCEL COMPLETE OUND ("R PRCPELLING CRARGE
~' TYPE NCREL PROJICT VT DR AWING GATE OF LAST REV

.
. 4

] - A

LA .
* 2,

)
%% %
o

.

op

O]
o

el

-8, %y

Ly fd
P A AL

THIS L OADING AUTHORIZATION EXPIRES AFTER

AT WHICH TIME REBLENGCING OR RE ASSESSMENT
®. WiL L BE CONSIDERED,

.l

] LOADING AUTHORIZATION ISSUED TO

)
7~
%
P
bt
L)

CHRIEF CUALITY ASSURANCE DIVISION

SHU FGRM 1060R MARCH 71 127
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THE INFORMATION CONTAINED HEREIN SHALL

BE USED FOR GOVERNMENT PURPOSES ONLY .
ot 1= DEIANBTION GrnR
PROPELLANT DESCRIPTION SHMzR
US Army oot e _BAD-PE-559-33 ot 1970 Componmien wo. EXOPellant, Single-Base, Multiple Perf.,
Methyl Centralite coated for 25mm AP-T e
Mamtecterss o RADFORD_ARMY AMMUNITION PLANT, RADFORD, YA,  rucres Amoust 105 S
Comroer wo._ _DAAAQQ-T|=C=0329  0a1e §230-T1 _specrtcomes o COR letter SARRA-IE dated
ACCEPTED BLEND NUMBERS NITROCELLULOSE
Witregen Contemt K¢ Storen (69.5°C1|  Stediity (134 3°C)
C 15031 - - Mine Mins
L % Ming Ming.
dovege ol 12| 83F el 320 Mg
e Liplavien Mg
] MANUFACTURE OF PROPELLANT
O’ 92 Peungs Seivent por Puung NC/Dry weight Ingred < g ot 3 Pe.nds Aicornl ond 65 Povnes Ether 907 100 Pounde Seivest,
Porzenigze Bema 1o Waeie
'f,‘::"‘";"‘ssff PROCESS~SOLVENT RECOVERY AMD DRYING =0 T
35 i 55 ! Increase temperature from loading to cycle level 12
. 149 i 61 | Solvent Recovery ] 34
56 ! g2 ! Water Dry 16
24 i 76 i Coating Cycle /9
58 ; 62 i Post Coatinz Air Dry . |16
I S AR B
PRCPELLANY CoMPOSITION TESTS OF FlNISHED PROFELLANT STANMLITY AND PuMYSICAL TESTS
Conatitygnt “:":\:‘l\; i T::;:c'::o :0‘;::::4_3 Formuin Agtugl
Nitrocellulose Remainder: 92.61  lugas vess S-P.134.5°C No cc &0 69'+
NMitrosen in NC 13.15 . 13-1-2 ; Mo Explosion 5 hr Min 5S4
Diphenylamine 0.50 toi 1.25 0.79  leam ot srapariems Tv=e I Cvlinder
Graphite 0.40 - Max 0.10 ' C
[ Methy ~ralite 6 6 +_Nom 5.73 Mo. Perforation§ _2 <
|Potassium Sulfate t_0.10 t5.1.00 0.87
_Total Volatiles 12,35 . Max 1.36
|_Moist: 7 i ¢ 1.00 '* 0,25 0.59 Heat of Explosién,
|_Residual Solvents | 1.10 Max 0.77 cal/em | 816
Hygroscopicity —1.80 . Max 1.32 ] n
3 ter _0.10 Max 0,03
' ot [ee 0.940 to 1.050 p. 014 1 2
CLOSED BOM™S8 . PRCPELLANT DIMENSIONS (inchss) "
i Letwemae | Temoof | 2odieene | terce of Msen Civantions
Teee (1) 'RAD-PE-SSQ-j_B +90: 85.57 ! 95,93 Soaciticaton g Fmened o Acry)®
(2) CAD-PF-559-3R +9G! 8§7.72 | 95.23 [imemi 0.11810,1111i6,25 1 2.47
‘ | Diamoter iC} 6.132{0.0875{6.%5 | 1.87
Sronderg P2078 +90! 165.00% ‘ 100.00% {sers 21a 103 * 0.01410.0082 oates
Remeray ' 1 Web*
i i Avg 0.0185 Nom 0.02250.01571~ 11/19/76
] Quter 0.018; 0.0172{8e™3 11/16/76
(1) T.oading Density of 0.15 am/ce Inner 0.027 0.0:43]% """i'z/sne
(2) Hoading Density of 0,2 em/ec E::'%i::ﬁ:.. 15 max _40.00: 18,84 [Srees 1279775
1900 o {me? C1°°|Ed B‘ml’, Lo ¥ |1 Nom i 0.89 .50 |Cueramemiiwn—
de ¥ i§ - 15 i 9,42'10.5¢ 12/1377
Tywe of ®scumg Contemer Q0@ _fiber drum_ceontaining 100 pounds ne and S pnound samnle.
Remerts * Dimensions are from the uncoated base stock propellant.
This lot was produced on a best effort basis. -
‘5\'-.
>
Contezerer ¢ Reprenenterien Covarrmont Quity A ® Gppr "ee
R. A Williams —— J. FE. Rland
U 000 W70 RANA BN 128
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THE INFORMATION CONTAINED HEREIN SHALL -
8E USED FOR GOVERNMENT PURPOSES ONLY QT NUMBER
-
PROPELLANT .
ACCERPTAMCE o
RS ‘. — #ODEL ACCEPTANCE DATE
N SHEET
14 December 1976
MFGBY {iERCULES INCORPORATED PROOF FIRED SBY P ROVING GROUND
FIRING RECORD NUMBER
o T
AT RADFORD ARMY AMMUNITION PLANT [FROJECTAE weIoT
°ROJECTILE L OT NUMBER
- - 0
CONTRACT NUMBER . DAAAD3-71C-0329 ITEMPERATURE OF POWDER CF
[STANDARG PRGPELLANT LOT
WEIGHT OF LOT 105 pounds
PROPELLANT DESCRIPTION
TYPE im
AVERAGE VEB
SPECIF ICAT 10N DATED WITH RE VISION DATED
v
o CHARGE WEIGHTS
i~ TOT AL FROJECTILE VELGCITY PRESSURF
~ INCREMENT NO. | INCREMENT WT. | \ycReMENT WT. WE IGHT ET/SEC L35/5Q IN.
Propelliant,i3ingle-Base, Maltiple Perf., liethyl Centralile Coated for 2bmm AP-T
Accepted fo} PE Project 559. '
G
THIS PROPELLANT LOT IS ACCEPTED
) JAMES E, BLAND
CHIEF QUALITY ASSUL ANCE OIVISION.
. LOADING AUTHORIZATION
THE PROPELL ANT L OT DESCRIBED ABOVE MAY BE USED IN LUADING ANY OF THE AMMUNITION ITEMS LISTED
BELOWEXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURP OSE
Y {___WEAPON AND VJDJEL COMSLETE ROUND OR PROPELL ING CHARGE :
e : TYPE MODEL PROJECT WT ORATING DATE OF LA5T REV
L:*::o
h."",:ﬂ.'
xv
CaA
N._\
r@®
DY
:ll\\‘.:
N
5
> THIS LOADING AUTHORIZATION EXPIRES AFTER AT WHICH TIME REBLENDING OR RE ASSESSMENT
o WiL L BE CONSIDERED.
A% ] LOADING AUTHORIZ ATION ISSUED TO
v
CHIEF QUALITY ASSUHANCE CIVISION

SMU IFORM 10601 MARCH 71

129
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THE INFORIMATION CONTAINED HEREIN SHALL
8L ISED FOR GOVEANMENT DURPOSFS OriL.Y

PROPELLANT DESCRIFTICN SHEST

Vs Ay Lor no, RAD-FE-339-44 1326 compern nc.l’.ﬂ&lﬁﬂf:b:,i:lgl.tﬁa&m&ipl&_m,—v

Methyl Centralite Coated for 25mm As-1

sosterns ot RADFORD ARMY AMMUNITION PLANT, RALFORD, VA — PockeC Armeuns 105

. DAAAQI=-7i=C-QI2D 060 630=Ti syect swem wo. COR Leiter SARRA-IE dated

- i - _ _ 15 July 1976 R
ACCEPTED BLEND NUMBETS RITROCELLULCSE

R ELL) nitrogen Coaleat K1 Siornn 169.3°C)1  Ciamtity (£34 8°C)

- d MO8 BN ' N | ]

Lt . Saine tive.

arwogs il «1434¢ . wel. 30 Nes

=

PRt 1 L1 S L —— )

— it ¢ s

MANUFACTURE OF PROPCLLANT

0. 92 Povrcs S t 20r Pound NC/Dry Werght tagredionts Consighing ¢t 3 Peengs & e 65 P unds Ether 090 100 Pxndi Selvem,
N L ety e e e e e |
‘5";':"“*'“5" ?;7 ‘ PROCESS-SOLVENT RECCVERY AND DRYING = Tt Cre
35 ! 55 . Increase Temperature from Ioading to Cvcle Tevel 12
49 ¢ 631 ! Solvent Recavery 3
56 ' 62 ! Hater Dry 15
74 | 76 | Coating Cvcle 112
58 - 62 i Post Coating Air Drv 16
1 i ——
NOPILANT COMPOSITION TESTS OF FINISHED PROPELLANHY ., . .0 w0 swrsicsy tests
Seratituent F:'J:-'Sé : ':;:::_;_-__ v’::s_::":a : Farm '3 Aztuel
ditroceliulose Remainder 95.75  duees vouS.P.,234.5° No cC 44 60'+
Nitrogen in Nitrocellulose 13.15 =0.05 1 13.12 ™o Fvnlosion 3 .hrs M S+
Dipnenvlamine 0.5C to ] 0.79 form ot reperon Type I Cylindar
Gravhite 0.40. Max 0.14 Ne. Perforations 7
Metuvl Centralite 3.0 Nox, 2.45
Potassiuvm Sulfate 0.10 o0 1.00 1.01
| Total Volatiles . 2,35  Max 2.05  MHeat of Exploe |
Hoisture & Volatiies . 1.00° T 0.25 1.11 | gion_callem 296
Residual Solvents ! 1.1 Max 0,94 _
Hvrgroscopicity . 1.80  _Max 1.42
Dust & Foreipn Matter 0.10 May 1| 0,03
Bulk Demsity, em/cc 0.940 ¢ W oegy ! L
CLOSED BOMB | PROPELLANT D!4ENSIONS {incnas)
 towmbe | cemor | o 1 tewe o Mave Dreentrors
rpe_ (1) RAD-PE-559-6A +9d 106,64 99,753 Spcrtceven 4 O Fownce | pec | aceagik
(2) RAD-PE-559-6A +9( 105.591 99.25 juesmiy 1 n0.130'0 12sgls 25 12.73
! ! D-nmever (D) 0.147:0.09621 6,25 2.01
siereerg __ P2078 +0(] ;00.70% . 10C.0C% Ires 23 1913 0.014:0.007§ oatTs
Remeres ! . feps :
i ! ' Avg 0.0185 Nom 0,02630, 0187 :’""714119/75
| | Quter i 0.0215 g.01020% ™ 11719774 }
5 ' ’ : Inper ! 0.03100 0182f™" **"1"/8/76
(1) _Yoadine Density ‘of 0,15 emioc 1307 5ataste 15 max i~36.19 5.62 [5ine 12/9/76
(2) Loading DPensitv of 0.2 wm/cc f——ipne T TRom UL BS TS oo Sheen
| 200 cc(Mom) Closed Bomb >0 - et Foreerdat .
5 15 ~ 15 . 10,50!12.46_ 12/13/76

Troe ot Pocrng commmer __On€ _fiber druwm containing 100 pounds net and 5 pound sample.

*Dimensions are from the uncoarted base stock propellant

AR

Remeriy
This lot produced on a hest offort basis,
Contracter 3 Regrasenter < Covormmem Quawty Assurence Mepretentative
RoAUilliams L.E Jland z
Pou 1000 1628 BaRCK 19T 130
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THE IFORMATION CONTAINED HEREIN SHALL
&€ USCO ?-QEVGS.\:ERNMENT PURPOSES ONLY/

PROPELLANT
ACCEPTANCE
SHEET

LOT NUMBER

RAD-PE-559-4B

MODEL

ACCEPTANCE DATE

14 December 1976

MFGBY HERCULES INCORPORATED

PROOF FIREDBY

PROVING GROUND

FIRING RECORD NUMBER

AT RADFORD ARMY AMMUNITION PLANT
y PROJECTILE WE IGHT
. 710 PROJECTILE LOT NUMBER
CONTRACT NUMBER  DAAA09-71C-0329 TENPENATURE OF POLDoR 3
105 pounds STANDARD PAGPELLANT LOT
WEIGHT OF LOT :
PROPELLANT DESCRIPTION
TYPE im
AVERAGE WEB
SPECIFICATION DATED WITH RE VISION DATED
CHARGE WEIGHTS
) TOTAL PRUJECTILE VELOCITY PRESSURE
INCREMENT NO. | INCREMENT WT. | |NcREMENT WT. WE IGHT FT/SEC LBS/SQ IN.

Propellanc,] Single-Base, M

Altipie Perf.,

Methvl Centralite Coated for 25rm AP-T.

Accepted foy PE Project 55

.

THIS FROPELLANT LOT IS ACCEPTED

JAYES> E. BLAND

CHIEF QUALITY ASSURANCE CiviISION

LOADING AUTHORIZATION

THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IMN LOADING ANY CF THE AMMUNITION ITEMS LISTED
BELOVEXCEPT WHe QE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICUL AR PURPCSE

WEAPCN AND MOCEL

COLMPLETE RQUND OR PRUPELLING CHAARGE

TYPE

MCOEL PRCJECT WT

DR AWING

CATE OF LAST REV

wit L 8 CONSIDERED.

THIS LOADING AUTHORIZATION EXPIRES AFTER

.t LOADING AUTHORIZATION ISSUED TO

AT 'WHICH TIME REBLENDING OR RE ASSESSMENT

CHIEF QUALITY ASSURANCE OIV.SION

SMU FGRM 10538 MARCH 71
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THE INFORMATION CONTAINED HEREIN SHALL B
BE USED FOR GOVERNMENT PURPCSES ONLY

PROPELLANT DESCRIPTION SHEET

W3, Army Lot W, RAD-PE-559-4B o 1918 Compesition ne.__PrOpellant, Single-Bage, Multiple Perf. )
Methyl Centralite Coated for 25rm AP-T ¢
Merisctuiss ¢t _RADFORD ARMY AMMUNITION PLANT. RADFORD, VA, Pecies Ameuat 105
Contrect Mo, ___QAABQ_Q_ZL“Q‘_Q&Q___ om.ﬁ_.a.Q_ZL.sumum Ne .LQ&.].Q er SARRA-IE dated 1
15 July 1976
ACCEPTED BLEND NUMBERS N'TRO('ELLULOSE i
c15031 Nitrogen Contont lm Storen (83.9°C) | Stebitisy (134 3°C)
- o % Mine Ming
Min: % ~ Mine Wing.
tvorege 1312 x| 45+ e 30 aing

Mg,
~

LEspregien

e S e
MARNUFACTURE JF PROPELLANT

.o_'gi..ﬁum Sotvont por mnacmq Woight ingred 4 9 of 35 Poungs Vicone! ang 65 Pounds Ether per 100 Poundy Solvace,

Porcantgze Remie 1o Whole

TeuPeRatvaes O | PROCESS—SOLVENT RECOVERY AND DRYING . KT

From 1 To . Coyt Houfs
35 55 Increase temperature from loading to cycle level 121
49 61 Solvent Recovery 34
Sh 62 ! Water Dry . 16
2 76 '+ Coating Cycle 1/2
tn 62 . Post Coating Air Dry 16

" T
S UVt |
PROPELLANT COMPOSITION TESTS OF FINISHED PROPELLANT STABILIYY awp suvgicAL TES's
Comttitugnt :::::: : '.:7:5:;- »'2'.:;&'.'4 J Fermula Acteni
Nitrocellulose Remainder, 94,33 lwerrew 3.P.,134°CINo CC 40'] 60+
|_Nitrogen {ip JC 12,15 i = 005 ! 13.12 Ng pxnlnsion S hre Mint S+ 1}
| Diphenviamipe 0.50 t«n: 1,25 0,78 [ferm ot »rapatient Tyng T Lylindey
| _Graphito 0.40 P Masr N.23 No. Perforatiosns 7 fg&
Methyl Centralite 5.0 i Nom 3.88 M
otassiuvm £zt 0.10 to.1.00 .01
P u tiles 2.3% *_Max 1.42 :
Moisture & Volatiles Loo ' T 0.25 0.68 | Heat_of Explosion
 Residual Solvents | 1.10 Max 0,89 cal/em 854
Hveroscopicity ;. 1.80  Max 1.38
Dust & Foreign Mattexr! 0.10 - Max 0.02
Tepnsity, om C . Q0 9&“ to 1 ”q!l Q
CLOSED BO#iB PROPELLANT DIMENS!ICNS tincrss)
I Lot Mumber Teen °F 3‘:-':‘-'-'3- ﬁ".:::: i :l' s»:‘&::‘x:«,:
rer (1) RAD-PE-559-4B+90 | 88,32 | 97,34 ficaten o Frvyteq zoes 1 At |
1) _EAD-EE-&iS-‘&Bj:QO 93.02 98 . 87 [remamiyt 0.130 !10,1259{ /.25 2.75

] Dig=ster (D) 0.147 10.097116.25 2.01_

| Standers PINIR 490 {100.00%: IG0O.00% [rerrt 210 161% 0.014 10.007S JATES
Romeras ! : Jeb* 0.0185 . Nom ]
i ! Avg 10,026310,01871™" 11/19/76
Quter | 10.0215:0,0192{%™*¢  11/19/7f

1 ' Irper :1.0310:0,0182}™" *~12/8/76
Loading Density Af 0.15 am/ecc |30 5e"a’d 15 max [-36.19:5.62 [Sivees =
(-)i Loading Desnitv of 0.2 em/cc 2 Tos bmop : 12/3/76

oo TN ' Coscriotion 3
200 cc(Nom) CLOSED BOMB - LD % ._Nom 0.85'1.28 s Sheery

<

LA o
> "
- ’ .
b~
-l
-4

KAV R AR S 4

Forwarded

e ¥ § . 15 i 10.50:i12.46 12/13/76

AN

Type of mm Coarener __One fiber drim containing 100 scounds net _and 5 _pound saople

remense > _Dimensions are from the unccated base stock propeilant.,

This lot was produced on a best effort basis.

0
@ 4 .

INAZIA
t %t %S

n.J.V .

O

w

Contractor s Reprosentatieg Govermmant Quatty Asswenge Megressssstive

R. A. Williams J. E. Bland

Y PONY KCOTR NARCR 1IN 132
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THE INFORMATION CONTAINED HEREIN SHALL
8E€ USED FOR GOVERNMENT FURPOSES ONLY

WEAPON .OT NUMBER

PROPELLANT CADPE-550-5
0 ACCEPTANCE NODEL ACCEP TANCE DATE
i SHEET

25 May 1977
MEGBY HERCULES INCORPORATED PROCF FIREDBY PROVING GRQUND
AT FIRING RECORD NUMBER
RADFORD ARMY AMMNITION PLANT fooo—=e—— —
PROJECTILE LOT NUVBER
CONTRACT NUMBER  DAAA09-77-C-4007 TEMPEAATURE OF POWDER oF
"STANDARD PAGPEL L ANT LOT
WE IGHT OF LOT 109_pounds . —
PROPELLANT DESCRIPTION
TYPE im
AVERAGE V'iEB
SPECIFICATIGN DATED WITH REVISION DATED
CHARGE WEIGHTS
TOTAL PRCJECTILE VELOCITY PRESSUPE
INCREMENT NO, | INCREMENT WT. | \ncagMENT wT. WE iGHT T aee L3s/sq IN.

25mmm MP Provellant for AP Proijectile

} Accepted for|FE Troject 559}

THISPRCPELLANT LOT IS ACCEPTED

JAMES E. BLAND
CHIEF QUALITY ASSURANCE DIVISION
LOADING AUTHORIZATION

THE PROPSLLANT L OT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITIOM ITEMS LISTED
BELCWEXCEPT WHERE QUANTITIES ARS SPECIFICALLY ALLTTTED FCR A PARTICULAR PURPOSE

‘WEAPON AND VQCEL | COMPLETZ ROUND OR PROPELLING CHARGE
TYPE MCUEL { PAOJECT AT QR AWING DATZ OF LAST ReV

l

THIS LOADING AUTHORIZATION EXPIRES AF T ER emmmmammene AT "WHICH TIME REBLZNOING CR REASSESSMENT
Wil L 8€ CONSIOERED.

“

CHIEF QUALITY ASSURANCE DJIVIS.ON

SMU FORi 1C60R WARCH 71 133

S



3
)

AR RA el L LSS SEIAOR KL TR LA EL LA LA REALSL S e ol (i 8 b T M T A

.............. S B e e T T R Y T e e

9

PROPELL

THE INFORMATION CONTAINED HEREIN SHALL [ o
8!. VSED FOR GOVERNMENT PURPOSES ONLY ‘4EW i
P ) - [

NN X A JIVYERNNE-ZRY

RAD-PE~559~54

25tm MP Propellant for AP Projectile

[ MNe.

U S Atmy Lor He.

Contract Ye.

sartactuse o RADFORD AGMY AMMUNITION PLANY, RADFORD, VA,

DAAAQY~

77-C~4007

Pecked A 109 leo .
Dare__4=1-77 o, ne _COR letter SARRA-IE dated o

ACCEPTED

BLEND NUMSERS

26 January 1977.
NITROCELLULOSE

BC-15,058

Mitregen Content Ki Staren (83.5°C) Stedikty {134 3°C)

Mot Sling ng.

Mg

- None

30
Yo

0.92

Percentoge Remm 10 Whoe

Paunds Solvent per Paund NC/Dry waight Ingredients C ]

25

£ My,

hw“Ether

ACTUR PROPELLANT
MANUFAC .F 8§ 0 L 65

Foundy Vesnal end

#6r 100 Poura Seivems.

IEWMPERATURES VG
From To i

PROCESS-SQLVENT RECOVERY AND DRYING ML

Csyy | Hours

17 24

i Solvent Recovery

€4

32 g i

Solvent Recovery

24

56 62

Water Dry

26

58 62

Air Dried After Ceating

104

e e m——

PROPELLANT TIMACSITION

TESTS OF FINISHED PROPELLANT

STASILITY ANO SHYSICAL TESTS

Certituant

4

i Formmie

Pgr39n0

Percem i Serce~t
| * slsrcnce Midtured Formute Astuei

Nitroceilulcse

Remainder .

95.63  luer 7o 136.5°C  Jce 40'Minl 60'+

Nitrogen in Nitrr:ell.:

13.15

—t

+ 0.05 13.19 _No Explosion S Hrs. Min. 5 Hrs.

Diphenylamine

0.50 ¢to 1.25 0.90 Farm af Peepsiiant ’.‘.‘xpe 1 (‘V_]..L

Graphite

0.40 :Max, 0.16 7

Methyl Centralite
{ Potassium Sulfate

No, Perfcrations

2.70 . Mom. 2.23

{)

0.10 to 1.00 Q.94 NS ! 872.1

Heat of Explosio:

-

Total Voiatiles

2.35 _Max 2 .54

Hoitvre and Velatiles

1,00+ 0.25 1.16

Residual Solvent

I

1.10 Max, 1.38

Hyzroccopicity

1.80 'Max 1.26

Bulk Density

0.940 to 1.050 0.9947*

Dust & Foreign Matter °

CLOSED

EOM

- Max,
M
B

0.10 0.01

Lot Number

Tars °F

— PROPELLANT OIMENSIGNS (inches)

Raative ¢
(K )

Sucitayy '

Test

RAD=PE-553-34+90

95.5 97.7 Specifical:on Dig__ Firagheg

Loegih (L) 0.130_10.0923

0,147 10,0947

Diemarer (D}

Stondars §92013

| I
| +90 |!
—~

Sert Di3.041

.0082

Remaray

00.00% ! 100.00°%
]

.- b_
Web, 5v2{0.0185 Nom 0.0262{0.0173

Pacsed

Web, Inn '0.0310/0.0168 5/12,77

Web, Out 0.021510,0189{5mw 5/12/77

i Test Finiaeg

) Fe Orilorences 53/20/77
15 Max. -36.19! 11.96

316, Jev.:n % Ofterea 5/20/ 77
1 Jom 0.681 0.98

of Wap Avere
Descriptinn Sheets
5-15 10.56f 11.38

Lo Farwarasd

01

Tyce of Pecring Contiaec

One Fiber Drum @ 100 lbs. net.

it 2

Rumeris

iny A

**Uncoated base propel‘ant dipensions.

For urcoated base stock

tinex, 1.098 o/cc loadinz density obtaiped

f 130,32 apd +02°F 3 =

..a beat of exnlosion of 963.8 cal/gm at 90+ °F R. G. Of |
af 102 04 were obtaineds Propellaps sample produced_on

a best effort basis. =

Contractar 1 Raoregentotive.

| S

l -Soeteenem Juattty Agwcence ‘eprveenistise

| _ /A¥ES E. BLAND

WY FONN QATA WARCK 1B
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- THE INFORMATION CONTAINED HEREIN SHALL N .
Pi“o P;L' 8E USED FOR GOVERNMENT PURPOSES ONLY iEﬂT
[ Bimwwe JIETT. Wine Wi 8 v oo - [

'S Army Lot No.__RAD-PE-559-5B ¢ ne. . 25mm MP Propellant for AP Projectile |

S mamtectures ot RAUFORG _ARMY AMMUNITION PLANT, RADFORD, VA, pacxes ameunt 110 1bs.
I Cemsact Ne. DAAAQ9=77-C-4007  oote__b=1=77___sspen ne. _COR letter SARRA-IE dated
W—_—_'z————z-—%————
ACCEPTED SLEND NUMBERS NlTROCELLULOSE
8 C-15,058 Nitrogan Ceatent X1 Starcn (63.3°C3]  Staniuty {134 30€)
% Hina Ming.
" ” Mins WMong.
Averays 13,19, | Nome .. 30 e
P — e, Expragron Ming,
MANUFACTURE CF PROPELLANT
0'92 Pounds Seivent der Paynd NC.Dry Waight ingradients Coneietiag of e Pounds tlcoho! cnd 65 Pounds Ether per 100 Pounds Seivent.
Purcantoge Rerue to Wrcie As —___zm#
’E,’::“"”"’gff PROCESS~SOLVENT RECOVERY AND DRYING T T
17 24 Solvent Recovery 65———
32 33 Solvent Recovery 24
56 62 Water Dry 26
58 62 i Air Dried After Coating 104
PET— ! A
PROPELLANT CCMPCSITION TESTS OF FINlSHED PROPELLANT STARILLTY AND PMYSICAL TESTS
Canshityent :"m':-'.?; ' ':..;f:n:. Mal,'n'lzu.'“:.l r Formuie Actusl
Nitrocellulose Remainder 95.22 1 io 7w 136.5°C &€ 40'Min |60'~+
Nitroger in ¥itrocell., 13.15 ' + 0.05 15.19 'No Explosion > drs. MId] 5 Hrs -
DLpheuvlamine '0.50 to 1.25 0.86 Farm af Dvoul.azype T C}'linder
" Graohite 0.40 i Max. 0.16 No. Perforations 7
u Metayl Centralite .2 Non. 3.03 :
Potissium Sulfate 10.10 to 1.00 0.89 Heat of Explosion
Total Volatiles i2.35 . Max. 2.23 cal/gm N/A 3el. U
Moisture and Yolatiles 1.00 : + 0.25 1.08
Residual Sclvents i 1.10 Max. 1.15
Hygroscooicity 1.80 - Max. 1.25
Bulk Densitv .0.940 to 1.050 0.5994%
Dust & Foreiem Matter 0.10 Max. 0.01 H |
CLOSED BOWB PROPELLANT DINMENSIONS linchas) ™"
l Lot Mumbder |_Term °¢ 5»'.'.‘1’-'::: i 1.‘:31:.: ?f'\:,::' glm::! ]
Tast RAD-PE-559-58 +90! 91.2 98.0 Sopcriscation o Fimana R | aerest
: p— 16.130 0.0923 1 6.25 [ 2.70 ]
[ | Jiametor (D) 147 9,.0047 3 75 2.593 |
o | $rangure P 2078 +30 {100.00% ' 10C.0C% st oie.05) 0.014 ]0.00633 oazes
SN [Remras | ! Web, Ave{ 0.018S Nom 93.0263 0,0173
o ! | Web, Inn] 0.0310 0.0156 7 5/12/77
N ! Web, Out! 0.0215 0.C18pme=s 5/12/77
™ ! : Tort Fimraned
o ! ' Wodwns |15, Max. |-36.19] 11.96 o iffgf?
— ' i ef Wee Avarege ’ e ° M It
.‘_‘. . Lo 1. Nom 0.68 0. 9§ |Carcription Shears
e H { ' 3 — Forwerdad
- 04 5 = 15 13.50 |11.38
“

Tyse of Paching Contarmer One Fiber Drum @ 100 1lbs. nsct.
Aemerss __~with tavoing on container, 1.022 g/ec. loading Density obtained

** Uucoated base orooellant dirensions. For: uncoated base scoclk. a Eeat of Expiosion
.-:., of 9563.8 cal/gm, a *9C°F R.G. of 120.52 znd ~90°F R.T. of 102.04 yere obtainec.
‘.\-::L___E_z;o_g_e_l_l_afnt sauple produced on a best errfort basis. -

Contretter ¢ Ry retentative Sovermnet Quet'y Ammreace “weressesmtice

SaMES E, DBLAUD
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THE INFORMATION CONTAINED HEREIN SHALL
p (.14 031% F%S'?VIRNMENT PURPOSES ONLY

«OT NUMBER

PR@PELLA? | RAD-PE-559-53
AC E TAN E DEL A PTANCE DAT z
SHEET - coRpTANCE oATE &

25 May 1977
MEGBY  HERCULES INCORPORATED PROOF FIRED 8Y PROVING GROUND
AT FIRING RECORD NUMBER
RADFCRD ARMY AMMUNITION PLANT [BoGIECTILE e
PROJECTILE LOT NUMBER
CONTRACT NUMBER  DAAA09-~77-C-4007 TENPERATUAE OF POWDER o
STANDARD PROPELL ANT LOT
WEIGHT OF LoT . 110 pounds
PROPELLANT DESCRIPTION
TYPE Im
AVERAGE WE8 )
SPECIFICATION DATED WITH RE VISION DATED
CHARGE WEIGHTS
TOTAL PROJECTILE VELOQCITY PRESSURE
INCREMEMT NO, INCREMENT WT. INCREMENT WT. WEIGHT = /%e p LBS/SQrI‘.\?.

25um MP Provelllant for AP Projectile

®

Accepted for {PE Project 539

- - .

THISPROPELLANT L.CT IS ACCEFTED

JAMES E. B1AND
CHISF QUALITY ASSURANCE DIVISIGN -

LOADH.G AUTHORIZATICN
THE PROPELL ANT LOT OESCRIBED ABOVE MAY BE USED IN LCADING ANY CF THE AMMUNITION ITEMS LISTED
BELOWEXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

® ViE APCN AND MCCSL ] CCMPLETE ACUND OR PRCPELLING CHARGE
?;{“, j‘ TYPE MOOEL PROJECT WT oA AWING SATE OF LAST REV
5 | -
.~’\J
‘1‘.\ .
g~
».'

5\.0
R
L-.’.k
YRR}
"ﬂ“"’
L"_'s:': THIS LOADING AUTHCRIZATION EXPIRES AFTER AT 'WHICH TIME REBLENDING CR REASSESSMENT
e WR: 3E CONSIDERED.

e N
L.:-'\ LOADING AUTHORIZATION ISSUED TO S

»®,

) ‘*\.

{ L
.'.' ;'c'

CHIEF QUALITY ASSURANCE DIVISION

SMU FORM 1060R MARCH 71 136
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THE INFORMATION CONTAINED HEREIN SHALL
] 3 USI.?VE%SRVCRNMENT PURPOSES ONLY

~-OT NUMBER

PROPELLANT RAD-PE- 5555
) ACCEPTAMCE :

Al - MODEL ACCEPTANCE DATE
Y SHEET
25 May 1977
MEGB8Y  HERCULES INCORPORATED PROOF FIRED BY PROVING GROUNOD
AT FIRING RECORD NUMBER ,
RADFORD ARMY AMMUNITION PLANT PROJECTILE WEIGHT
PROJECTILE LOT NUMBER
CONTRACT NUMBER  pA3A09-77-C-4007 I TEMPERATURE OF POADER CF
STANDARC PROPELL ANT LOT
WEIGHT OF LOT 110 pounds
’ PROPELLANT DESCRIPTION
TYPE im
AVERAGE VES .
SPECIFICATION CATED . WITH RE VISION - DATED
CHARGE WEIGHTS
- TOTAL PROJECTILE 7 VELOCITY PRESSURE
INCREMENT NO. INCREMENT T, INCREMENT WT. WE IGHT FT/SEC LB3/SQ IN.

25mm MP Proppllant for AP Hroiectile

Accepted forj PE Project 539.

T

THISPRCPELLANT LOT IS ACCEPTED

JAMES E. BIAND
CHIEF QUALITY ASSURANCE DIVISICN
LOADING AUTHORIZATION

THE PAROPELLANT LOT DESCRIBED A3QVE MAY BE USED !N LOADING ANY OF THE AMMUNITICM ITEMS LISTED
BELON EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FCR A PARTICULAR PURPCSE

WEAPGON AND WODEL COMPLETE AODUND GA PROPELLING CHARGE
TPz MODEL PROJECT WY DRANING TJaTZ OF LAST 96V

THIS LCACING AUTHORIZATION EXPIRES AF TER cmmmemmemmeme AT WHICH TIME REBL ENDING OR REASSESSMENT
WiLL BE CONSIDERED,

*et.l LUADING AUTHORIZATION ISSCED TOQ

| CHISF QUALITY ASSURANCE OIVISON

-t

SMU FORIS 106CR MARCH T 137
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n ; ! THE INFORMATION CONTAINED HEREIN SHALL 48
P - BE USED FOR GOVERNMENT SURBOSES ONLY 9
[} N ™ 49 & =, W W OBE® ® e e = ™

PROPELLANT COMPOSITION TESTS OF FlNISHED PROPELLANT _STABILITY AND PHYSICAL TESTS

V'S Army Lot No. _ RAD=PE=559-5C Compotitien Mo 25mm MY Propellant for AP Projectile
Mam rec1wres ot _RADFORD ARMY AMMUNITION PLANT, RACFORD, V Pectes Ameunt__ 110 1bS. .
Contract No DAAAQ9-77-C-4007 vate __4=1=77 __ spect ve _COR letter SARRA=IF dated | sf,--:,
WMJ_LB;%m -
ACCEPTEQ BLEND NUMBERS NITROCELLULOSE
Nitregen Centent Xt Sieren (65.3°C) Sradilty (134 8°C)
g €-15,058 - —— .
L % Vine Mene.
aeorege —13:19, | None 30 e
#:: ——— ———— £ Mg
MANUFACTURE OF PROPELLANT
....o_‘-g._z.l'aunnl Soivent per Pwnq KC . Nry Waigh? Ingredients C x(sieting of _32-—- Fcunas \icehal and 65 Pounds Ether por 100 Pounde Selvent.
Purcenroge Memig to hinia ——— — ————————————
S s PROCESS-SOLVZNT RECOVERY AND DRYING —a—
17 24 ! Solvent Recovery : 64
32 38 | Solvent Recovery 24
56 62 ! Yater Dry 26
58 62 , Air Dried After Coating : 104 |
{
1

Congtityent ”:'"::‘.'; : 7:;’:::;. U’n'fc:m.l I Fermule Actug!
Nicrocellulose Remainder 94.75  luew vl 34.5°C [C 40'Min. | 60'+
itroge Nitr lose 13,15 +0.05 [ 13,19 No Explosion S ExrMin.| 5 Hrs, 3
Diphenvlamine 0,50 to 1.25 0.88 Farm 31 PrapevianType I ¢ylindex
Graphig 0,40 Max 0,16 No, Perforations 7
Methvl Centralite 3.70 -Nom. 3.51 :
Jotassium Sulfate 0.10 to 1.00 0.86 Heat of Explosion C_:
Total Volatiles 12.25 Max. 2.08 cal/gm N/A 847.2
Molsture and Volatiles 1.00 ' + 0.25 1.04
Residual Solvents 11.10 ‘Max, 1.94
Hvoroscozicity + 1.80 ‘Max. 1.25
Bulk Density 0.9%0 to 1.050 0.9798*
Dust & Foreign Matter 0.10 Max, 9.02 I l ’
CLOScD BCMS PROFELLANT DIlRENSIONS (inchas) ==
[ Let N myer ! Temp *F 5:.:’:'-'::1 ; w.—"::lz': :my:nolm:?m%
ryge____RAD-PE-559-9C ~90! 83,6 | 96.8 Seooticston__J___ iy | Fwnee | Seee | acrer
: | Legthit] 0.120 10.0923] 6.25 | 2.70
i i Dutmeter 10)_ 0.147 10.09471 6.25 | 2.59
wrencaeg P 2078 +90 | 100.00% | 100.00% {eset pre (2 0.014 {C.0083[" oATES
[Rymarsy 1 . Wek, 3 \
i ! Avg. 0.0185 Nomlin,026310.0178 ™ 5/12/77
! Inner 0.031910.0168 3emme 3712777
[ : %gl‘i‘t’s‘!ﬂ‘“ : 0.0215 .r0.0139 Tawt ""‘"‘3’120/77
' ; —fue oY | 15, Max. |-36.1%| 11,96 [ 5720777
: .0 1, Nom U.68; 0,95 0ecrotien Spsery
L | ' e =13 TI0.50] T ag] v
Tysw af Tchag Contaner One Fiber Drum @ 100 1bs. a=t.
nemarns With tapoing on comtainer, 1.Uld gs/cc  Loading Densitv obtained.

**{nccated base nropellant dimensions.

| _For unccated base stock, a Heat of Exzlosion of 363.8 e2el/g¢m A +9CT R.0. of 130.52

ey . . - =
and +90°F R.F. of 102.04 were obtajned, Drooellans samvle produced on s best effort
basis.
Sontrycrars Repreasontauve Gorerumer Owfty A wwee fepreionpitey
{ s K. JTAN

Rl 0P BATR WARCR (Ot
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THE INFORMATION CONTAINED HEREIN SHALL
8E USED POR GOVERNMENT PURPOSES ONLY

WEAPON L OT NUMBER

PROPELLANT RAD-PE-559-50
ACCEPTANCE

MODEL ACCEPTANCE DATE
SHEET
6 July 1977
MEG BY HERCULES INCORPORATED PROOF FIRED 8Y PROVING GROUND
FIRING RE CORD NUMBER
AT RADFORD ARMY AMMUNITION PLANT  [prolcoTic =
PROJECTILE LOT NUMSER
CONTRACT NUMBER  pAAA09-77-C-4007 TEMPERATURE OF POWOEA oF
S e 106 . |STANDARD PRGPELL ANT LOT
WEIGHT- OF LOT . 106 _pounds

PROPELLANT DESCRIPTICN

TYPE im
AVZRAGE VEB
SPECIFICATION DATED WiTH RE VISION DATED

CHARGE WEIGHTS

INCREMENT NO. | INCREMENT WT. | \wendannrwr. | Thoiamrtt VELQCITY

25mm MP Propdllant for AP Plojectile

Accepted for |PE Project 559

THISPROPELLANT LOT IS ACCEPTED

JAMES E. BLAND
CHIEF QUALITY ASSURANCE DIVISION
LOADING AUTHORIZATICN

THE PRCPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITICN ITEMS LISTED
BELOWEXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICUL AR PURPOSE

WE APQN aMD MCREL CONPLETE ACUND 08 PROPELLING CHARGE
Tyog NODEL PROQJECT WNT OR AWING DATE OF LAST REV

THIS LOACING AUTHGRIZATION EXPIRES AFTER

AT WHICH TIME REBLENDING OR REASSESSMENT
wiL L B¢ CONSIOERED.

r:.

b

LOADING AUTHORIZATION iSSUED TO

90

v ng ot ng
XXX

hy

5
4

b

CHIEF QUALITY ASSURANCE DIVISION

SMU FGRM 10608 MARCH 71 139
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THE INFORMATION CONTAINED HEREIN SHAL!

€ USED FOR GOVERNMENT PURPOSES ON'L\Y
; L PROPELLANT EL’:eCR?P TION SHEE
| US Ay Lot Ne. RAD-PE~559-5D » No. _25mm_MP Propellant
1 — - - .
v o _RADFORD ARMY AMMUNITION E.LAN.T;_RADFORD YA. Pectes Ameuat 106 1bs. ;“.:_\
Contract Mo DAAADD=77-C=-4007 .. Dote__4=1-77 s eeu Ne
o ACCEPTED SLEND NUMBERS NlTROCELLULOSE
’ ;}C-15,058 Nitrogen Coatont K1 Storch 163 3°C){  Stasiuty (134 3°C)
- . " » Mina [T
. % Miny Moo
Averege 13 '19 %< Ming 30 Mas
e = —— == e ——— —— £10louten Mes
MANUFACTURE OF PROPELLANT
M_Feunn Soleant por Pound KC ./ Nry Weght Ingredignts L-mm'huq ot 35 Foundy Vicahe! ong 65 Pounds Ether o 100 Pyunds Soirant.
Percentass Ro—s to Wrele 25 ]
_1fapcasrcnes G PROLESS~SOLVENT RECOVERY AND DRYING PR = —
17 24 Solvent Recovery _ 64
32 33 Solvent Recovary 24
56 62 Water Dry 26
' 58 62 Air Dry After Coating 96
= 1 ———= = z
PROPELLANT COMPOSITILN e TESTS OF F'NlSHED PROPELLANT Smﬁ AND PHYSICAL TEST:
Constituent . i«'::'ll: ' 7:::::.;;0 u'n':'t::v“o'.l o— Formuis Actual
Nitrocellulose Remainder, 96,72  l.fp 1eee 134.5C [CC 40 mind 60+
[Nitrasen in Nitrocellnllose 13,15 40,05 13,19 No Explosien 5 hrs. mid. 5 hrs
_Di_ph.eny_]_amin_e 0.50 to 13-23— 0.88 Form ot Proseniant Type T Cylinder
|Graphite. Q.40 L Max. 0.10 - No_pexforations 7 "
| Mathyl Centralite 1.50 1 Nom 1.39 S
| Potassium _sulfate 0,10 to 1.00 0.91 Heat of
otrl Vocatiles 2.35 © Max 2,36 Explosion cal/ge N/A 901 2
[Moisture & Volatileg 1.00 40,25 0,91
Residiial Salvents 1.19 Max, 1.17
{Hyeroscopicity . 1.80 ‘Max. -1.34
Bulk _Desnsity ' 0,940 to 1,050 0.9844
&gr_&__%‘mter__‘_o_.m___&ax. 0,01t - ] . L
CLOSED B0MB PROSELLANT olm“)
r Lot Numbsr Temp °F ;:4"':"!':::: N.":v,rl. :‘l. ?;X:"f.'.:.';’:.:?.:’;
Tyt QAD-PE-55G~ > 90 | 105.9 98.9 Speert.zonen Diy Fireyned $pc, Actugl__ |
Length (L) 0,130 _[0.0923f 6.25 | 2.7
| Diamster (D} : 0.147 10.09471 6.25 | 2:59
stongars __ P2078 90 {100.00% ! 10G.00%) {2srt pia 1g) . 0.014 10,0083 OATES
(Remecry | : Web :
Aug, 0.0135 0.0263710.0178 | 6/17/77
Inner 0.031010.0168|semetec 6717777
! pugﬁr 0.021510.0189 |Tew m'“f“/‘)qll'l
; '3;':_23."55‘3"’ 15 max. -36.19[11.96 fomm g 58T
‘ - Lo IO 1068 _[0.98 [
54 5-15 10.50 [11.38 7-1-77
Type of Pacriag Contaner One Fiber Drum @ 100 lbs. net.
nemenns _*lincoated base monell'mt: direpsjons, For Uncoated base stock, a Heat of explosidn
of 963.8 cal/g, a +90° RO of 130,52 and a + 90 RF of 102.04 were obtained,
Propellant produced on a best efforts basis. .
. o Tud
y A
-2
::.: Conteactor ¢ Rpgrosentasrse Comarmment Quettvrneee. ,LquRomasttyrapve
R. A. williams J. E. Bl
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THE INFORMATION CONTAINED HEREIN SHALL
OE USED FOR GOVERNMENT PURPOSES ONLY

WEAPON L OT NUMBER

PROPELLANT RAD-PE-559-5E
ACCEPTA%\&CE MODEL ACCEPTANCE DATE
SHEET

6 Juiy 1977

MFG BY HERCULES INCORPORATED PROOF FIRED BY PROVING GROUND
- . . FIRING RECCRD NUMBER
FAT.:.” . "RADFORD ARMY AMMUNITION PLANT (oo iccrice e
: PRI PROJECTILE LOT NUMBER
CONTRACT NUMBER  DAAA09-77-C-4007 TEMPEAATUAE OF POUDER oF
STANDAARD PROPELLANT LOT
WE IGHT OF LOT 107_pounds
PROPELLANT DESCRIPTION
TYPE {m
AVERAGE WEB :
SPECIFICATION DATED WITH RE ViSION DATED
CHARGE WEIGHTS
T N TOTAL PROJECTILE VELOCITY PRESSURE
INCREMENT NO. | INCREMENT wT. | o JOTAL .o R IGHT L acn PRESIRS

25mm MP Propgllant for AP Pdojectile

Accepted for |PE Project 559

THISPROPELLANT LOT IS ACCEPTED

JAHES E. 5L4ND
CHIEF_QUALITY ASSURANCE OIVISION
LOADING AUTHORIZATION

THE PROPELLANT LOT DESCRIBED A2QYE MAY BE USZD IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
EELOWEXCEPT WHERZ CUANTITIES ARE SPECIFICALLY ALLOTTED FCR A PARTICULAR PURPQSE

WE APON AND MCDZEL COMPLETE RQULND OR PROPELLING CHAR i€
TYPE MCTEL PROJECT T O AVINNG SATE OF LAST REV

THIS LOADING AUTHORIZATION EXPIRES AFTES AT 'WHICH TIME REBLENDING OR REASSESSMENT

WiL L 3€ CONSIDERED.

LOADING AUTHORIZATION 1ISSUSO TO

CHIEF QUALITY ASSURANCE DIVISION

SMU FORI 1€60R MARCH 71 141
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THE INFORMATION CONTAINED MEREIN SHALL

8E USED FOR GOVERNMENT PURPOSES ONLY Py
q D cpd h 'r:e .?-) + . A t\ . . (s
PROPELLAMNT DESCRIPTION SHEET
US Army Lef Ne. RAD-PE"SSL)-SE Componit Ne. 25mm MP Pzggg}_lgnt
e v o _RADFORD_APMY AMMUNITION PLANT, RADFORD, VA. secres amount__107_1bS. o
Contrect Mo DAAAG9-77-C-4007 ... Oaty__%4=1-77 Specil Ne -
Sl R et e T —
ACCEPTED SLEND NUMRBERS NITROCELLULOSE |
B:‘].S,OSB Nitrse3n Centent K Sterch (€3 8°C) Stadilty (134 8°C)
» % Mins Mins
] % Mins Mg
Avaregs .134.19_% Mine 30 Ming
Eaclosion Mine
MANUFACTURE OF PROPELLANT
_g_h?_z.ﬁowdo Sotvant :mz'guna NC Ny Waight lagradiants Consisting of 35 Feuads Alconal end 5 Pounds Ether osr 100 Pounds Solvent.
Perceniocs Rem 'L’:] :"F'l ———— e ——————
—-’5-}%’1,“—"#5-%— PROCESS~SOLVENT RECOVERY AND LRYING o THE—
17 24 Solvent Recovery ) 64
32 33 Solvent Recovery 24
S6 62 Water Dry 26
04 62 Air Dry After coating 96
I N R _ |
PROPELLANT COMPOSITION TESTS OF FINISHED FROPELLART . 41y ano ewysicaw veste
Constituert I ::-':\::; : "m'n':a';::- ::;:?::4 Formula Actuet
Nitrocellulose Rerainder 96.19 weat Tegt 1.34.5C C cc 40 min. 60'+
Nitrogen in Hitrocelli 13.15 +0,05! 13.19 Xo Explosion 5 hrs. mip. S hrsp +
Diphenylamine D.50 to 1.25 0.88 Form at PropenandyDe 1 cylinder
Grapnite D.40 . Max. 0.09 No perforations 7 P
Methyl Centralite 2 .00 < _Nom. 1.89
Potassium Sulfate  0.10 to 1.00 0.95 Heat of ] -
Total Vovatiles 2.35 _Max, 2.58 Explosion Cal/el. NJ/A 5% ./
Moisture & Volatile-~ :L.00 ' +.25 0,83
Residual Solvents n,10 - Max 1.11
Hveroscopocity i1.80 © Max 1.22
Bulk Density 0,940 to 1.050 1.0005
Dust & Foreiem }!attc_ar' 0,10 ~_Max 1 0,01 _
CLOSED B80MB PROPELLANT DIXIENSIONS (inches) »
[ Lot Mumder Temo *F 3‘:.-':\'-:::: F‘F.:v"e': :‘l‘ nl’;:::":‘:-:-:‘:?o:
Tey? RAD-PE-559-5E 90 | 101.9 98.6 Specifrcation Die Frashag 2246 .Aeivgl__‘
Lergth (4) 0.130 0.0923% 6.25 2.70
Ciemaeter (D) 0.1[47 0.0967 6.25 2.59
[atendars _ P2078 90 | 190.00%% ! i00.00% |Pert 512 43 0.014 9.0083 paTES
R!n\!vn web )
{ Aun, 0.0185 0.0263 0.01723™ 6/17/77
Innexr 0.0310 0.016&™ 6/17/77
n cl est Fuinnniede
, e 2.021>0.0189 ™ ™¢728/77
: sfwishearezs | 15 Max, 36,19111,96 {2 asae/77
! LD 1l nom. 0.68 !0.98 2:::'.'.';'.': Sheety
04 5.5 10.50 ] 11.38 7-7-77
Type of Pacring Certainer One Fiber Drum @ 190 1hs._nor
Rements _linconted base pellant dipension For uncoztcd base stock a heat cf explosion
of 963.8 cal/s, a +90°F RO of 130,52 and a +90°F RF of 102.04. Propellant produced on
a best efforts basis, -
\.':~.'
Contrecter s lunn‘"o'-u Goverrmers -
R. A. Williawns Jroe o BIARS
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MENT PURPOSES ONLY
) - CORRECTED COPY

WEAPON LGT NUMBER

PROBPELLANT | , RAD-PE~559-6 (liE)

ACCEPTANCE VODEL ACCEPTANCE CATE
SHEET '

27 July 1977

MFGBY  HERCULES: INCORPORATED PROOF FIRED BY " PROVING GROUND
) FIRING RECORD NUMBER
AT RADFORD ARMY AMMUNITION PLANT PROJECTILE WEIGHT
PROJECTILE LOT NUVBER
CONTRACT NUMBER  DAAA09-77-C-4007 TEMPERATURE OF POWDER OF
- ST ANDARD PROPELLANT
WEIGHT OF LOT 1,285 pounds LANT LOV

PROPELLANT DESCRIPTION

TYPE HE -

AVERAGE Wc8

5 , |
SPECIF ICAT 10N DATED WITH RE VISION DATED
CHARGE WEIGHTS
. ) TOTAL PROJECTILE VELOCITY PRESSURE
INCREMEMT NO. | INCREMENT WI. | \ncRemeNT wT. WEIGHT ET/SEC L3S/5Q IN,
25mm Gun HE Projeciile
Accepted for] PE Project 553,
- |
THIS PROPELLANT LOT IS ACCEPTED
Corrected copy issued to correct .
PR t.
weight of lo __JAMSS E. RLAND
CHIEF QUALITY ASSURANCE DIVISION
LOADING AUTHORIZATION
THE PROPELL ANT L.OT DESCRIBED ABOVE MAY BE USZD IN LOACING ANY OF THE AMMUNITION ITEMS LISTED
BELOWEXCEPT WHERE QUANTITIZS ARE SPECIFICALLY ALLOTTED FCR A PARTICULAR PURPQSE
WE APON AND MODESL COWPLETE ROUND OR PROPELLING CHARGE
TYPE MODE L FROJECT WT DRAWING DATE OF LAST REV

THIS LOADING aUTHQARIZATION EXPIRES AFTER
WILtL B CONSIDERED.

AT 'WHICH TIME RESLENDING OR REASSESSMENT

LOADING AUTHORIZATION ISSUED TO

CHIZF QUALITY ASSURANCE DIVISION

v
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THE INFORMATION CONTAINED HEREIN SHALL : 1n8 oo oy
o] npan
- P QOPELL, pysroron covenmment pummoses ony - {15 2
VS Army Lot ne, RAN-PH ~929-6 (HE) Comporitian no, ___ 20t _Cun_HE PROJECTILE
-‘l:an:'ounu o RA—G;BFD ARMY_A“”"L_"LQN ELr‘NTs_.R'\QFQED.A._Ilt..— Pached Ameuet .._]tLLBS 1hk’ *
9-77-C-~ COR letter SARRA-E N dated
Contrect Mo NAANGY-77-C-4007 . °nll__4_l__7_l__ Specsticotea Ne .. JIRLLOCA % >4 S ¥
L [ . § 4 Pchru'xry 1972_____ i ol
ACCEPTED BLEND NUMMERS N” ROCELLULOSE °
€-15,058 Witregan Cuntent <1 Stercm 463 9°C)]  Ststiny (134 3o}
* ’ Mias Miny
v * [VITYY Y
Avarage 13.12 < 45+ Winy 30+ Ming
Laplogron stay
MANUFACTURE OF PROPELLANT .
_o_'zg~'u~1. Sotesat Dor Pound nc./my Loeght 1ajradisanty Conteting -'__3_._ Founds Vcohel 0NE cmma' e Pm"o._..e.t_hg}:_pn 1ICQ Pourds Salvamt,
Peecgntgnes Roamie te Wareg , .. e e e e e = e
__‘.;-“L‘_'Lil"ﬂﬁ'_f -— FROCESS - SOL\/ENT R("‘OV"RY AND DRYING °°JL'_|:": o
17 24 Solven_gj_es.overy . 64
32 38 Solvent Recovery 24
56 62 Water Dry 26
53 62 Alr Dried After Coating 1-3/4
FRAOPCLLANT COMONSITION TESTS OF FIN]S'*ED PROPELLANT * STABILLTY ANO PHYSIC, . TESTS
Paecyst Precamt Peezame
Censlitvent . Fevertc i Scisrgcs Hadsured — Actuel .
Nitrocellulose emainder 92.58 Vuset 1o 134.5°¢ jcC .. 1 60"
Nitrogen in Mitrccell.| 13.15 |+ 0.05 113.12 No_Explasion S Hrs+
Diphenvlamine 0.50 to 11.25 0.68 farm ot Prageniant TYpe Cylinder
Graphitz 0.40 Max. 0.08 No. Perforations i
Merhy! Centralite 4.56 + __Nom. 4,59 : : 2
Potassium Sulfate 0.10 to .00 0.81 Heat of . —_—
 To%a)_Volatiles 235 1 Mag, 1.23 Explosion,cal/sm  N/A 828
Moisture & Volatiles 1.00 H- 0.25 1.23
Residual Solvents i.10 i Max. 0.19
| Hygroscopicity 1.80 i Max. 1.43
Bulk Rensity 0.940 to 1.050 0.9974
Dust & Foreien Matter | 0.10 1 Max. 0.03 .
CLOSED S5QHKB PROPELLANT DIGIENSIONS (inchga) ®*
Relative — haiglies Hyca Yorichoa Ia %
( Lot Y.moer Tems *°F Cucoaoss Farce +f 11397 Dimensievs
Tent R:\D‘PB‘SSQ'G(HE) "90 ].03 . 86 99 . 36 Soacifecat;on . 11 ] f»n“g_l__q___;zg: Actugt
' Length (L) 0.067,%mn | 0.07110.05675} 6.25 | .61
Diomyrar (D) 0.052.Yom} 0.02010.0529 1 6,25 | 2.52
s:a0220AD-PE-550-47 +90 1100 00% ] 100.00% |2t 05 14} 0.006,8om;: 0.010 Q:_G_'L‘)__I_T 0ArE3
Aymaas | - Web, Ava | 0.0226.Nos 0.03510.0219
. | =ad 7/16/77
1 . semsue 7 1G6/77
Tast Finiadad
l '.:.xo Lillerancy/ L———————L-7 2S.L.7.7....
T ::4!1?;'1'-:«::- 20, Max 9.74 Otteres 7/25/13
— Lo 1.39, Nom!{ 0.59 h.28 f:::'c;‘;:: Shan
— —1 e £.24, Nom| 8.0 15.33 7/22/77
Tyss et Pacring Conrener_LiDCE Drums: um- (3)_3 1CQ 1h=. net; one (1) @ 135 1bs. nct: seven (7)
Rewerty LSO 1L< n(’t 2
| _=Made and _zeported per g, No, 11721346 (rom Fraakford Avsenal,
S*Uncoaced_prapellant dimensions.
_T_‘l._\ prepellant lot meets all vequirenments of the apolicable specificacion. ,',;7_',."
. ) ANt
Coatractor s Nojrosenratieg T Guesraaenl Quatity 2 ceevecs Pyzreseataitey
! JAMES E. BLAND
e s miarsen #Corrected for weight shifpla.
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e THE INFORMATION CONTAINED HEREIN SHALL
rs BE USED FOR GOVERNMENT PURPOSES ONLY |
2 TWEAaPON © ] LOT NUMBER
N =1
0% P ROE; h’:f\\i NT‘ RAD-PE-559-7 (AP)
SRR ACCEi ,_T_H NCE MODEL ACCEP TANCE DATE
P SHEZET
i 22 August 1977
;,:;_ MFGBY  HERCULES INCORPORATFD PROOF FIRED BY PROVING GROUND
TS AT a FIRING RE CORD NUMBER
:‘.:: RADFORD ARMY AMMUNITION PLANT [FRo JECTILE WE IGHT
'
-, PROJECTILE L OT NUMSER
CONTRACT NUMBER  DAAA09-77-C-4007 [TEMPERATURE OF POWDER CF
G 474 lbs STANDARD PROPELLANT LO1
LS WEIGHT CF LOT

PROPELLANT DESCRIPTION

TYPE I M
AVERACE Wz 3
SPECIFICATICN DATED WITH RE VISION DATED

CHARGE WEIGHTS

INCREMENT NO. | INCREMENT wr. ,Ncnggg,f}% wT. "ﬁ%{gﬁ;"-ﬁ

CITY PRESSURE
L 8S/SQ IN,

<

€

3
N
S0
m
0

25mm 7 PERF Ftopellant for AX Projectile

Accepted fer PE Project 559.

THISPROPELLANT LOT I3 ACCEPTED

JAMES E. BLAND
CHigF QUALITY ASSURANCE OiV.SION
LOADING AUTHORIZATION

THE PROPELLANT LOT DESCRIBED ABOVE MAY 8E USED IN LOADING ANY OF THE AMMUNITICN ITEMS LISTED
BELCWEXCEPT WHEPE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WEAPCN AND MODEL CCMPLZTE AQUIID QR PRCPELLING CHARGE
TYPE MODEL PRCJECT WT ORAWING DATE UF LAST AV

THIS LOACING AUTHORIZATION EXPIRES AFTER AT 'WHICH TIME REBLENDING OR REASSESSMENT

Wik L BE CONSIDEREL, .

LOADING AUTHORIZ ATION iSSUED TO

CHIEF QUALITY ASSURANCE CHVISION

SHU FOAM 1060R MARCH 71 145
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THE INFORMATION CONTAINED HEREIN SHALL

PROFELLAST LBICKIATiUN o 12281

us Arwy Lot ne. RAD~PE=359-7 (AP) Comp woomm 7 PERE Propellant for AP Profectile
s w RADFORD_ARMY AMMUNITION PLANT, RAQFOSD. VA, Pactea Amount . 474_1bS. o
Contract No DAAADG=77=C-4007 _ cam._4=1=77 _ _coeciticonon Ne COR letter SARRA-EN dated &N
11 February 1977 ’
ACCEPTED BLEND NUMBERS NITROCELLULOSE
C-15,058 Nitrsqen Content Kt Steren (65.5°C1{  Stadiuty {134 8°C)

Y Mine Ming

o wing Mane

. Avereqe 13.12 % 45+ Mien 30+ whins

— Espl Ming

0.92 MANUFACTURE OF PROPELLANT
M Pounds Seivent per Daund NC:firy Weight ingredients Consienng of ~ 35— Pouags vconot ang —B5 _ Sounes ELROY _ 1or 100 Pountn Sotvem,

Parcontacs Rer:t 15 Wheg 25 R ——
———i——v——m——_—‘—_— PPy Tim€

TEMPERATURES & PROCESS—-SOLYENT RECOVERY AND DRYING -5
From { L¢3 . Uoyy Hours
17 24 i _Solvent Recovery 64

- 32 33 ! Solvent Recovery A

Y 56 62 i Water Dry 26

..;, 58 62 Air Dry after Coating 96

-‘L'

-J; ‘WL—“—W

[ PROPELLAXT CIUPOSITION TESTS OF FINISHED PROPELLAMT ... .1/ auo swrsicac tesrs
:", Cantizaent l ::"::.:; N ’::;:::co ::;:'::c'.l Formuta Actyel ]
- Nitrocellulose wemainder - 96.32  lugar rew  134.59C  lcc 40'™inl 60'+
- Nitrogcen in Nitrocellullose 13.15 <+ 0.0S5 13,12  No Explosion S Hr, Mipl 3 ¥Hrs, 4
- Diphenylamiae 9.50 to 1.25 0.83 _ lrorm ot 2repenesfyve I Cvl
= Graphite 0.40 ' Max, 0.12 No, of Perforations Vi
Mathvl Centralite 2.0¢ . Nom. 1.97 '
Potassium Sulfsta 0.13 *o 1.00 0.88 Heat of Exnlosidn e
| Total Volatiles i 2,35 | May 2.21 | callem N/A 8€3.2
Moi & Y tiles 1 1.00 + 0.25 0.92
Residual Solvents 11.10 - Hax. 1.29 —
Hygroscopicity “1.80 ' Max. 1.28
Bulk Density ! 0.940 to 1.050 1.C05
: Dust & Foreign Matter * 9.10 * Max, =____0.QA
2 CLOSED B0MB PROPELLANT DBAENSIONS (inches)* -
.: L3t Mumber Tamo *€ ':H.a.-'z?:::t ! '.‘.:v';:'!. :‘0. v&ﬂmrﬁ:
t::‘ Tes? —R-AD-.PE'Jsg'](AP) 90 102,70 98.12 Speciticatien | Dig_ Fimtned Speg. Agiger_ ]
! LegniL) 0.130(0.0923] 6.25 i2.70
E; | Diamater (D) 0.14710.0947 | 5.25 12-59
F.: [sismasre . P=2078 90 _1100.00%1100.00% |owe o1 (q) 0.014 [0.0083 DATES
N LI f ! Web ) ;
- | Ave. 0.0185 | 0.0263 0.0178™¢ 7/20/77
::',. ! Inner 0.031C¢ 0.01485% ™ a/15/77
i o 19 G Test Fianney
. :Sl%:l::::.fn‘e;[ 0.021‘.‘ 0.018‘01“101 3/18/]7
1 1 of Wen dverwgs ! 1S Max «16.19 111,96 §/18/7%
: . Lo 1, Yo, L 0,631 0,08 (fhcelen Shee
3¢ 5 =15 10,5011, 28

Type of Pccring Conrgrer Fiber Drumg: 4 8 100 ihg, n~ets 1 @ 74 1hg, qet.

nemarns F0coatad bHase nrpmelilant disensiors, Foy uncoatad hase stock, o heat of ewnlosier
[ of 963.8 cal/g,, a +90°F RQ of 130,53 and a +20°F RF of 102,94 were obtained.

| Propeliant svoduced Des ffox Sis. ]

g
Ceatrecter 3 Rapresemative Govervmsrt Quantyl * “serance-Meyresonrelly:
| R. A. Williams J. 2. slanc
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THE INFORMATION CONTAINED NEREIN SHAL .
B8E€ USED FOR GOVERNMENT PURPOSES ONLY

WEAPON . LOT NUMBER

PROPELLA?\!T RAD-PE-559-8(AP)
ACCEPTANCE | - ACCEPTANCE DATE

Lo pme MODEL

A
*
N

22 August 1977

‘——
AT - . FIRING RECORD NUMBER
RADFORD ARMY AMMUNITION PLANT PROJECTILE WEIGHT
, PROJECTILE LOT NUMBER
CONTRACT NUMBER ' DAAA09-77-C-4007 [TEMPZA~TUAE OF POWDER oF
ST ANDARD PROPELLANT LOT
WEIGHT OF LOT 488 1bs ] }
PROPELLANT DESCRIPTION
TYPE | ™
AVERAGE ViE2
SPECIFICATION DATED WITH RE VISION OATED
CHARGE WEIGHTS
TOTAL PROJECTILE VEL OCITY PRESSURE
INCREMENT NO. | INCREMENT wy. INCREMENT WT. WEIGHT FET*-,?SE h CRESIRE

25mm 7 PERF Provellant for AH Projectile

Acceﬁted for 'E Project 359,

THISPROPELLANT LOT 1S ACCEPTED

JAMES E. BLAND
CHIEF QUALITY ASSURAMCE DIVISION
LOADING AUTHORIZATION

THE PROPELLANT LOT DESCARIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTEL
BELONEXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLCTTED FOR A PARTICULAR PUAPQOSE

VEAPON AND MODEL COMPLZTE ROUND OR PRCPELLING CHARGE
TYPE MOOEL PROJECT WT CRANING DATE OF LAST REV

THIS LOACING AUTHORIZATION EXPIRES AFTER AT WHICH TIME REBLENDING OR REASSESSMENT

WILL BE CONSIDERED, .

o
N | LOADING AUTHORIZ AT ION ISSUED TO

CHIEF GUALITf ASSURANCE CIVISION

SMU FORM 10807 MARCH 71 147
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THE INFCRMATION CONTAINED HEREIN SHALL

- N - BE USED FOR GOVERNMENT PURPOSES ONLY -
PROPELLANT DISCRIPTION oHEE]
s army Lor ko, RAD=PE=559 . (AP) ¢ . 2082 7 PERF propellant for AP Projectile
etectues ot RADFORD ARMY AMMUNITION PLANT, RADFORD, VA, rocves amouar 288 1bs.
Comrect No. DAAAQ9-~T77-C-4097 . Dote 4=1-77 Spstitwot Ne COR__I-Etter m_:ﬁN_déj_eﬁ____ .
ACCEPTED SLEND NUMBERS N'TROCELLULOS&
C-15,058 Mitragen Centent K1 Steren (65 3°C)]  Stavinty (134 s°C)
M % Wine Mins,
M %o Ming - Shes
Avarege 13.12.‘ 45+ 30+ e
— — — — —_—L——_.lelﬂllnn pe—— 1Y
MANUFAZTURE OF PROPELLANT
0'92 Pounds S t 287 Pousd NC.Pry Waight Iagradients Sonusting of .. FOuAds Virohe! ong Pounds Ether 200 1CO Poundg Seirent
Parcantuge fiemy 1o Wome 27 L —— o ———— o —— |
TCRPEAMToRES o ] PROCESS-SOLVENT RECOVERY AND DARYING b.“““-
17 | 24 1___Solvent Recavery B4
32 i 33 | Solvent Recovery 24
56 62 i Water Dry 26
58 62 i Air Drv after Coating 95
|
-__———-—-'——-—-—.——————-———_—-—-_—_——_-——_——'___—————-_—-—*_'
PACPELLANT COMPOSITION TESTS OF FINISHED PROPELLANT (.0 1y ano PuvSICAL TEETS
[ Constityen? r"e'-':\."l: ! ':::vec';;. U’:‘.\'l:u.ln.'-l J_ $ormulg Actusl
Nitrocelluiose Remainder 96.17  iuervten 124,5°C IcC 40'Min. 60'+
Nitrozen in Nitrocellulbse 13.15 = 0,05 13,12  No Explosion 5 dvs. Mim., SHrs 4
Diphenylarmine 10,50 to 1,25 | 0.83  lrerm at repenam Type T Cvl
Graghite 0,40 . _Max, 0.13 _No. Perforations 7 e
Methy trzlis 2.00 . Nom 2.08 L
Potassium Sulfare 0.10 ta _1.00 .92 _|Heat of Explosiop
Total Volatiles 2.35 . Max, 1 1,90 cal/sm N/A 886.3
Moisture & Volatiles |1.00 ++0.25 0.70
Residual Solvents il1.10 © _Max. 1.20
Hveroscooicity - 1.80 " Max, 1.24
Bulk Densitv 0,940 to 1,050 1,008
Dust & Foreign Matter 0,10 _  .Max. | 003 O\ _ _ _ { |
X CLOSED BOMS PRCPELLANT DIMEMSIOKS (inchas) *
! Lot Number Temo *F :;u.v'g.:’-:::t w.‘_.::,:... mu::' :..l'l;:_:‘?::
N rye RAD-PE-~553-8(aP) 3C [104.39 ! 98.96 Smeticaten | Ol | fmenes | soes, Acwor
| i [ (R 0.13 .0923 156,25 12.76
2 i y——r 147 D.G947 16,25 [2.59
;,_‘{: £13adord 22078 o0 100.00%! 100.00% &:v Jle (¢ - . 014 0083 DATES
LY Remgras ' t— eh
I i Avs, 0.0185 _ n.0763 D.0178 ™" 7/29/77
N | Inpner | 0310 D, 0168 {™™™ 8/15/77 }
o T i Covkar | P 0215 D.0182 [P Feyeg/77
Q ! ! gl.: g‘,o:.l':.{.l 15 W 2 1 Clter.@ , b
GX I : {3t 3ch Awrege | 13, Max. p36.19 | 11.56 [Sree 5713777
“i ! , Lo 1, Nom. 0.68 | 0.98 2::;'.’:;‘:: 3nren :
N : o 5 - 15 10.50 |11.38
} Troe of Prcang Contwner __EivEr Drums: 4 @ 100 1bs. pet.: 1 @ 88 1bs. mat, —
E-X Remarte *Uncoated base propellant dimensions. For uncoated base stock, a Hd=2at o
g: Evplosion of 963.8 cal/g., a +30YF RO of 130.52 and a +90°F RF of 102,046 were ootained.
‘:‘ Propellant Precduced on a best efrort basis. . -\*j{:,
.“:, W
a,
&
.{: Conrraciar s Mecceyeainiws Govarenyvt Cuaftty Aewrence Arpresontetive
‘J R. 4. Willizms J. E. Bland
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PROPELLANT
ACCERPTANCE
SHEET
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PURFOSES__ONLY

THE INFORMATION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT

‘WEAPON L OT NUMBER
RAD-PE-559~-11(AP)
MODEL ACCEPTANCE DATE

20 January 1978

WEIGHT OF LOT

MFG8Y HERCULZS INCORPORATED
AT RADFORD ARMY AMMUNITION PIANT

CONTRACT NUMBER DAAAG9-77-C-4007

971 1bs

PRQOF FIRED BY

PROVING GROUND

EIRING RECCRO NUMBER

PROJECTILE

WE IGHT

PROJECTILE LOT NUVBER

—————
TEMPERATURE QF POWDER

[

STANDARD PROPSLLANT LOT

PROPELLANT DESCRIPTION

TYPE

JIE

AVERAGE WE3

SPECIFICATION OATED WITH RE VISION DATED
CHARGE WEIGHTS
B . TOT AL T “PROJECTILE VEL CCITY PRESSURE
WCREMENT NO, | INCREMENT wT. | TOToL o ROteeT /e Ccl] PRESSURE

Propellant, S

iple Perf, Meth

k1 Centralite C

batad fecr 25mm AP-T

Accepted for |

ingle-Base, Mult

PE Project 559,

THISPROPELLAKT

LOT S ACCEPTED

JAMES E. BLAND

CHIEF QUALITY ASSURANCE DIVISICN

BSLOWEXCEPT WHERE QUANTITIE

- LOANING AUTHORIZATIGN
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMURITION ITEMS LISTED
ARk SPECIFICALLY ALLCTTZD FOR a PARTICULAR PURRPOSE

WEALCN AND MOOSL COMPLET

[

CUND GR PRCPELL'NG CHARGE

TYPS

MGCEL. PRC.ECT WT

CRAWING

DATE oF LAST REV

Pt Yeant o

THISL A JING aUTH
WiLL 8E COMSIDERED.

CRIZATIOM SXPIRES 4

SR e a5 T HAUICH TIME RE3LENDING OR AEASSESSMENT

.,‘ LOACING AUTHORIZATION ISSUED 7O

CHIEF QUAL'TY ASSURANCE DIV'SION

QA FNGA ARNR
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THE INFCOKVATI) § CONTAINED HEREIN SHALL
—— B8E USED FOR GL VERNMENT PURPOSES ONLY

PROPFLLANT DRESCRIPTION SH=s
“" an - Compotition “'-—RSOPQH%—SEg-l&nBa»se, Multiple Pexi 4

REDuPT- Z2211(A0"

LS, Army Lot M [
e 2E L Ceviralore Coated for 25mm AP-T '
et 40 ACTGRO ARMY AMMUNITION PLANT, RADFORD, VA, Pacred ameunt 371 1hs ;:.‘
Comrect Mo _ ... A0I77-C-2007 gote L 4=1=77 sosctwconen No. COR 161 SORRA-IE drd 10 Nov 77 |
ACCEPTED JLEND NUMGERS NITROCELLULOSE
C 15104 Nitrogen Content X1 Stercn (65.8°CH]  Siadinty (:34.9°C)
% Mina ~ Ny

Mirimam . L1 —— ]

- ! ‘
Averaq l.l..lﬁ_.xiL.___:__um.___lQ_._..un

— Ziciosen em;
——

e e et —————y
MANUFACTURE OF PROPELLANT
35 _ sevnas ane A8 Seunds LELD2T __ 4oy 100 Fmere Setvses.

9—:..9.-2_..Fun¢t Setvent ser Pauna NC/Ory Waight ingredtents C ting st

m%éw
TERPEMTLIE TE PROCESS~-SOLVENT REOVERY AND DRYING TSR
35 1 3% :Increase Temperature from Loading to Cycle Level 12
49 61 iSolvent Recovery 34
56 62  Water Drv 12
74 ' 76 ~Coating Cycle 2
36 62 ‘Post Coating Warer Dry 2l
i
SRQICLLAMT SIMPOSITION TESTS QF F{N‘SHED PROPELLANT STAGIL:TY ANO PwYSICAL TESTS
- Sereont ' JFerce~ Serzany ] : P
Lonanityent Forraie * gi1ercace veusyr¢Jd H erruig Leyq!
Nitroceiluiose Temainder: GA 71 busor e €2 324 5910 vo oo 2At gqt
Mitrogen ip NG 13.15 .05 L1318 Mo Tuslocion S hys minl__ S+
Diphenylzzine 0.50 e ! 1,25 | 0,89  [rorm ot pressuom Cylingaz
Graphite .__10.40 _ Max l_0.317 _ No.: Poerforsti ‘ z .
Methvl Centrslite 2.25 * Nom 1.92 :
Potassium Suifate 19,59 Nam 0.48 N
Total Volariles {2.3% L Max 2.51 89 t-0f-Sxolom
Moisturs § Unlariles 1.00 ! %p 25 1.18 W AMLA 897 4.
Residnal Selvents ‘1. 10, . May b e 4
Hygroscopiviry 11,80 ! Max 1.38 Propellant |
Dust & Foreign Matier '0.10 C Mo 002 QQAMW L 102
. Bulk Density, amire Q Q40 +o ' _1.050 1
- CLOSED BOmaxx PROPELLANT CIMENSICNS (inches)
o I Y I S A S : o e Stmeercrs |
S Tepe RAD-BE=533~11 (£®)+90 {97,89 !100,42 Spactication Sty Teesrey | Snes, 0LITE
~al i Jhman ) 0,110 10 312A82.1 8 25 13 o7
‘?,_: ] Ciametes (B} 014710 62291 5 25 | ax
O m.«gén’-pc-azo_yi_w»).Lm 100.090% 1 160.00% [sert 2:0.(4)% Q14 ﬁvr'yru‘."_~ 0ATES
e memerry ! i i Ioh* -
. ! { b ve 0.0185 Ne~p 026 0 0130 {7 19/14/77
Tt | i Nuter 0021510 0106 1™ /14 /77
MRS i : = [Test firaree
o | % Zg.densisz g -G G 318 O avenge | 1D Max L36.19 117,09 [°''%*™ 5 14 /99
N 2C0 _ce (Nem) {loded Rowh. : Lo 71y 1 T3 1 [Osscrovien Sheany
} { ! i < anal O, Forveraes
o | Se___ 5-15 | n2.35 1/6/78
N i

Tree of Prcung Cntanef 20T Drums: 6 2 150 lbs, net: 1 8 81 ibs. pet.

Amgrae *n‘imnnf"-\ns ara_froc_she £Rcoated kasa stocl 3 1las

l" l'. 1' ".

W = >
e’;_ { Chemical test resulbs. coarvactad far TXegrapnire, dust _and faredien marrpr
N ¢ This_lot produced on a hest effory hazie o
o .
AN <
T—

N Comractar s Rasrarentons. Covermment Qu.cint A preers Szarveentetive

o

a R. A. Williams J. 2. Bloné
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THE INFORMATION CONTAINED MEREIN SHAL'.
8E USED FOR GOVERNMENT PURPOSES ONLY

WEAPCON LOT NUMBER

:CR gf PE-;.: }&?g g .é RAD-PE-559-12(AP)
=
SHEET

MODEL ACCEPTANCE DATE

10 January 1978

MFGBY BERCULES INCORPORATED PROOF FIRED BY PROVING GROUNC
AT . . FIRING RECOROD NUMBER
RADFORD ARMY AMMUNITION PLANT PO T E ——r
v «77-0-L507 PROJECTIL £ L OT NUMBER
CONTRACT NUMBER  DAAAQ9-77-C-4U07 SEMPERATURE OF PUMVCER SF
STANGARD PRCPELL ANT LOT
WEIGHT OF LOT 968 1bs —t
PROPELILANT DESCRIPTION
TYPE 1 M
AVERAGE WE3
SPECIFICATICN DATED WITH RE V:SION DATZD
CHARGE WEIGHTS
\ TOTAL PRCJECTILE VELOC!TY FRESSIURE
INCREMENT NO, INCREMENT WT, INCREMENT WT. wg,gm. cTrecC fas/so N,

Propellant, S4B, Multi-Perf Mathvl Centrallite Coated £or 23%mm AP-T

Accepted for ZFE Project 539 [

THISPROPELLANT LOT IS ACCEPTED

JAMES E. BLAND
CHIEF QUALITY ASSURAIMIE DIVISION
LOADING AUTHORIZATICN

THE PROPELLANT LOT DESCRISED ABOVE MAY BE USZD IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELCWEXCEPT WHERE QUANTITIES ARS SPECIFICALLY ALLOTTED FOR A PART:CULAR RPURPQSE

NEAPON AND MCODE:, COMPLETE RCUND OR PAQPELLING CHARGE
TYPE MCDEL PRQJECT WT OR AWING NATE CF LAST AV

THIS LOADING AUTHCRIZATION SXPIRES AF TER wavemwmmecmec AT 'WHICH TIME REGLEMDING OR REASSESSMENT
WILL 8€ CONSIDERED,

LOARING AUTHORIZATION ISSUED TO

CHIEF QUALITY ASSUAANCE IVISION

1Y
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THE INFORMATION CONTAINED HMEFEL) SHALL

BE& USED FOR GOVERNMENT PURPOSES ONLY

PROPILLAMT DISCRIPTION yA3ET

-
)
L
M
Ed

LS. Army Lot N RAD=PE=559=12 (AP) : s we.Fxopellans,. SeB Mulri-Peri Merhyl
Centraiire Cpated fer 25mwm AP-T

« oo RADEORD ARMY AMMUNITION PLANT, RADFORO, YA, Pezxcd bwsert . QAR 1bs

k.

T
ACCEPTED SLEND NUMBERS NITRGCELLULOSE

Camrecs No. . CAAAGI=77-6-4007 b 5minT]___ spestesnen Mo, COR LTR, SARRA-TF ded 10 Ney 77

C 151904 Minyen Contasr i Sreren (82570)]  Stebriy (134 30 €)

(oS S0 @ 1 ¥ SRR s

€

-t W % Mife Weny.

rem weat AVETUES M‘A ;;.......—..tm..—.@.——.—-—-m

| T e e e
MANUFACTURE GF PROPELLAMY

~ I a
QuOZ  nounes Seteent gor Dount NG/ 9.y Weght tagrateents C 22 61 oodde n BOUNIE UTINP 308 DD FO0ATS e BSR4 190 Fise Sk,

Seye Heitg

Fram Y 2

-
25 33 | Increass Tomperarure £xom-tasding.to-frcleo-lavad 12,

I PRGCESS~SOLVENT REZOVESY AND DRYING

. S 4 T {11 T, SOy sl
i T A e siarard

fondieaciaze Rery “"'WW—MR—WWWWrW
TEyoEAaT a3 T

49 61 1_3olvent Resovery ¥

i

|

56 | 62 . Hater Drv )
74 i 76 Coating Cycle -

56 82 ! Past Coating Mater Nry .. N,
{
—~ e e

e e T P e e S S
SUORELLANT ZEUPSEITION TESTS OF FINISHED PROPELLANMY STISUITY N0 PuvsiCAL TFgTS

Syrev~t : Onecem Seszear i

seC
Canstrtuena? Formuld | ° slergnze Mens ,rag Farmuis Astuet
-

Nitrocellulose Remainder. 96. .24 bwoorter: § T ~134.39C Mo 0o 24t 300

Nitrogen jp NC 13.15 =005 13,16 i Exolesion PRI -

Diphenvianine 0.50 to ¢ 1.25 0.89 Foem st 2eascrtant June T Lrliindexr |
. T4 Vi

Granhite 0.40 b Max Q.18 NG r£

Hethvl Ceniralite 2.25 * Ncm 2.2

Potassium Sylfata 0.50 _Nom [VIA .

Total Vnlatiles 1 2,35 L Max 2,44 Heat of Fxnlo—

Moicture & Volatiles | 1.00 '+0.25 1,27 sion, cai/gm /A 8%A.8

Pesidual Solvents 1,19 I X 1.07
Hveroscopigity 1.36 i_Max 1.3A ranellant

Dust & Fore Matrter 1 0,10 Mz 002 1 m N an3
NS E XL (L Wk i Py RSl

g;r!g !_:g'\§4! gv cménr- i N QL _ro! 1

CLOSED EOMB%«: PRGPEZLLANT DIMENSIONS (inchas)
TR Saigtive Yaen Verienda in
i L3t Nonder l Tomg °F SuC1ness Feren ol Hean O‘lmnoﬂ

irgy RAR=DE-350-12(AR) 401 Q5,69 199 43 Jgmetican Do | reres Iree, seva X |
{

ol 01.110.0.31062 ¢ 8,25 1,97
{ — H Sicmeter (D) 0,147 . 0okl £ 23 g %;
stemgurg Re~PE~339~7(AP) 190.00% ! i00.00% {awe 2303 * 00540 00721 sares

Romerky ! | ! Leh* : |

Aye 00185 Yerd 0026 003230 I™** 12/14777

= [TVest Finnnes
Ipnar N _N11 D Q163 12/21/17

] {
el Ui ferances

}
{ Outer 0,02130,0704 %™ 12/12/77
]
}

\ o
. PREAE P 15 Max  |1-36.10 17.09 ™ 1/6/78

* 3 - : l rg
2 2loading Doasity o ELvdrsalee——mammm—t 7y 7 1 e [y 1o [Ceereim tuen

i Ionb. ta S - 15 R !12‘35 '~w11'6/78

Tyos of Pacung C ¢ Fiber Drums: 6 @ 150 !4z, pate ) B S8 lkre, Vet

Namerts *Dimensions ave from the unceatad bose stock propellanr. Chemical test
results correctad for TV, eranhite, dust and Sforeien martev. Thie 1ot

produced o a begt offort bhasis,

Controcier ¢« Avpsrtantasee SORMBEE! Quafle £ rwrency. * ceuqopiithe

R A. Williams J. oo Blana
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THE INFORMATION CONTAINED HEREIN SHALL

!E USED FOR GOVERNMENT PURPOSES ONLY
WEAPON o

PROPELLANT

L2 AR L At A N O A LR Rt ARt A e eV I 4 LR RN LAt A S 0L £ S o Cy S Tt oL SRS TR CEL L LA LTS X

LOT NUMBER

RAD-PE-559~13 (AP)

ACCEPTANCE
SHEET

MJODEL

ACCEPTANCE DATZ
10 January 1978

WFGBY HERCULES INCORPORATED PROCF FIRED BY PROVING GROUND
AT R . FIRING RECORD NUMBEA
RADFORD ARMY AMMUNITION PLANT  |f——em —
oo ar _ . 1092770 PROJECTILE LOT NUMBER
CONTRACT NLMBZR  DAAA09-77-C-4007 TEMPERATURZ OF POWCER 3
STANDARD PRCPELLANT LOT
WEIGHT CF LOT 938 1bs L
PROPELLANT CESCRIPTION
TYPE HE
AVERAGE "E3
S ECIFICATION DATED WITH REVISION SATED
CHARGE WEIGHTS
; , — TOTAL PROJECTILE VELOCITY PRESSURE
INCREMENT NO. | INCREMENT WT. | |ucREMENT WT. WEIGHT FT/?SSC e

Propellant, S

ngle-Base, MF Mbchyl CentralitL Coated for 25dm AP-T

Accepted for JE Project 539.

THISPROPELLANT LOT IS ACCEPTED

JAMES . BLAND

CHIEF QUALITY ASSURANCE D!VISION

LOADING AUTHORIZATION
THE PROPELL ANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITIOM ITEMS LISTED
BELOWEXCIST WHERE QUANTITIES 2RE SPECIFICALLY ALLCTTED FOR A PARTICULAR PURPOSE

'NEAPCM AND VGDEL TOMPLETE RCUND OR #ROPELLING CHARGE

GRAVING

CATE CF LAST REV

TYPE

PRCJECT AT

1@

Y 'J

-
‘
*
".

-

v,

Wil L 3E CCNSIDERED.

THIS LQACING AUTAQRIZAT.WWN EXPIRES AF T

ER cnmeercmmmmes 2.7 WHICH TIME REBL ENDING OR REASSESSMENT

-
% . - - - . - - -~ - - - - - - - - - - .
W A P O AN A A e e

L %] AN
L e e

- A
6;:? LOADING AUTHOQRIZATION ISSUED TOQ
CHIEF CUALITY ASSURANCE CIVISION
SMU FORM 10RDR MARCH 71 - . 153 .. —— — - —
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THE INFORMATION CONTAINED REREIN SHALL
v' BE USED FOR GOVERNMENT PURPOSES ONLY

™ m Aj-» - T ey e 4 |
% PROPILLAMNT DISCRUPTION SHZET
3 3. Armp tar ne. RAD=PE~350-13 (4P) comoosnien no._DrOpellant, Single-hase, MP Merhyl
b Centralite Coated for 25mm AP-T

' vemtoctored o RADFCRD ARMY AMMUNITION PLANT, RAQFORD, VA, Pacrad Amouat 985 1bs
3 D1A409-77-C-2007 vae_b=1=T1 _  cieet we COR 1tr, SARRA-IE dtd 10 Nov 77

Contrect Ne.

5 ACCEPTED BLEND NUMBERS NITROCELLULOSE

4
<. C_ 13104 Nitregen CSentent  [KI Steren (63.8%¢)|  Stadlity (134 S°€)

.- M. ~, Mine. Ming

A um-: Ming

‘m." ] ‘% ] 6 % ’ Ming ’lﬂ My
)

£33 0000 Vieq

———

MANGFACTURE OF PROPELLANT
0.0 reunts Seivam 30 Pount NC/Cry Weight tngradionts © g at 33 Pounas ticoter ane B3 Pounds L R E sor 100 Pouads Setvant,
Pereentege Remmie 03 Nrale
e e L e ]
T?;;““'“"“ e PROCESS~SOLVENT RECOVERY AND DRYING LT NE"W'
33 | 35 {__TIncrease Temperatyre. £rom -Leading—to-Cyele—Leval 12
49 i_61 .__Soivent Recovery 34
36 62 .__Yater Dry 12
74 ! 76 ! Coating Cycle 2
56 .Y, | _Post Coaring later Dry 24,
] ! -
TESTS OF FINISHED PROPELLANT

PROPEL . ANT CTMACSITION STAIL'TY AND 2uyYSICAL TESTS
Tegrepar N Parga~¢ | Derzant [
Constituent Forme.iG ! " siargace Meatured Formuig Ag‘ual

Nitrecellulose Remainder. _ 196,75 imervnS,P,,134,59C Yo CC 40" 60"

Nitrogen in NC {13.15 I0.05 113.16 No Explosion IS Wrg mint 3%

Diphenylamine 0.50 to ! 1.25 i 0,86 Form af Deasetiant TVE 1 Cylindoay |
|

H et}

Graohite 0.40 ‘ Maxg a.16 No, Perforations 2

Methyl Centrzlite 2.25 ' Nom 1. .84

Potassium Sylfate 0.50 Nom 1,38

- Taral Voiariles 2 dax i3 ——Haat—oi-Explo
1 -

|Moistura & Volariles ! fo 25 0.96 sion—eallom — /4 200.0
Residual Solvents [ 1 . Max 1.08 g ° !

Hygroscoroicitv L 1. Max 1.3¢ Propellant i
Dust & Foreign Matter ' 0. Max 0.02 poadabiliry, omg | N/A 102,
| Bulk Density ‘cc i 0 : o_ 1 100 )\
CLOSED BOMB ** PROPELLANT CIMENSIONS (inches)
Lst eumore | o oF | conaiems_ | Faves ot Hscn Oimenseens
veee RAD-PE-339~13_(APY4+901102 46 101 .27 Speartiestion _Ole | Finineg Spes. | aciyarsk |
! i yenginil) 0,130 10,1239 6,25 1 2,45
! ' Siamater{9) 147 QR0 1 5§ 28 Qs
| stencere RAD~PF-530~7 (5P)+0() | ICC.00% 1 100.C0% Ipwet 2ia.(g) * 0140 0077 oATES
Remprss ! Eb* ’
i L hve 10,0185 porD 026 0, 0187 1™ 12/14/77
|
!

("

O [ 100 1

Lo %

f Duter 0,0215 '0,0203 {54 2/14/77

b 15 Tast Fimaned
e O3 _0.0070 4™ ™21 /97

e Jev. v R & ' Qltered
**Loadﬁ.ng Density of 0.3. em/cc’ :n'" A i?Bm::N r36 19 1; : ;; Ocunon];/g{zlg

e (1 - Forwar
L2000 ke {pom) Clased Bcnb 24 5 ~ 15 | 112.6 or “]..‘/6/78
Fiber Drums: 6 @ 150 1lbs, net; 1 ¢ 78 1lbs, net.
Trpe of Pecang C

remanes _*Dimensions are from the uncoated base_stock provellant. Chemical test
results corrected for TV. graphite, dust and foreign matter, This lot
produced on a best erfort basis.

Comtracter's Resrnrar iswe Covermvet Guotty Assarwncd Reg reenteti. o

R. A. Williams o+ B+ Biana

ol POEg ) LTR BANCH (ST 15.,\'
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THE INFORMATION CONTAINED HEREIN SHALL

BE USED FOR GOVERNMENT PURPOSES ONLY | seemmemeres
-

P ROE E-.l: LANT RAD-PE-559-14 (AP)
ACCEPTANCE MOOEL ACCEPTANCE DATE
] SHEET “

10 January 1978

PRQOF FIRED 8Y PROVING GROUND
FIRING RECCRD NUMBER

MFGBY HERCULES INCORPORATED

AT "
RADFORD ARMY AMMUNITIOCN PLANT PROJECTILE v
n «77-C- PROJECTILE LOT NUMSER
CONTRACT NUMBER DAAA09~77-C-4007 -=w=;A.UR= R —
931 1bs (ST ANDAP D PROPELL ANT LOT

WEIGHT OF LOT

TYPE M

AVERAGE WEB

PROPELLANT DESCRIPTION

SPECIFICATION DATED WITH RE VISION DATED
CHARGE WEIGHTS
w TOTAL SROJECTILE VELQCITY PRESSURE
\ INCREMENT NO. | INCREMENT ®T. |\ <ocyienT wr. W IGHT ELocH PRESURE
L
300 Propellant, Single-Base MP ¥bthyl Centralite Coated for 25mm AP-T
N . :
Py
:::: Accepted for EE Project 559.
3% .

THISPRCPELLANT LOT IS ACCEPTED

JAMES E. BL..ID
CHIEF QUALITY ASSURANCE OIVISION
LOADING AUTHORIZATION

THE PROPELLANT LOT DESCRIBED ABOVE M-y 8E USED IN LOADING ANY OF THE AMMUMITION ITEMS LISTED
BELCWEXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WEAPOMN AND MOQDEL COMPLETE SCUND QB PRCPELLINTG CHARG
TYPE MOCEL PRCJECT WT DR AWING CATE OF LAST 38V

THIS LOADING ALTHORIZATION EXPIRES AFT:R AT WHICH TIME REBLENDING OR REASSESSMENT

wil L 8€ CONSIDERED.

' "‘:3 LCADING AUTHORIZ ATION ISSUED TO

CHIEF QUALITY ASSURANCE CIVISION

SMU FARM 10eAR MARSH 7Y . 355 _____ - — - —

a\)\i‘\r"&"‘)“&’.\"w’ﬁ‘ AL AN AEAC ST MR AL WER L S W i N R W R R R R R R U R e T T 2%
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THE INFORMATION CONTAINED HEREIN SHALL

WLV UYWL S N
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a:{seosoncgﬁanm;mpunaos:sgm.v ppy_—
PROPILLANT DESCRIPTION HzZET
U.S. Army Lot Ne. RAD"?E"Sﬁg"ll& (AP_) < tian Ne. D1 I b1 e
Centralire Coated for 2Sum AP-T
o RECFORD ARMY AMIAUMITION PLANT, RADFQRD, VA, recxed Ameuat Q11 1he \:,"".
Contrect Ne. 024309=77 -C~007 oate 35177 S0 No._cwmw‘ e
ACCEPTED ALEND NUMBERS NlTROCELLULOSE
C 15104 Mitregen Centent  |KI *raren(88.8°C)|  Stodiiity (134 5v¢)
" v Mine Wms
Yo o Mins Mins.
parege £3:16 o im0 rn
—— — ! _.Lfnieu:n Ming,
MANUFACTURE OF PROPELLANT
0.92 Peuncs Seivent por Peung NC/0°y Waight ingredients C ) 35 Pounds 1l 318 oS Pounds LELHOT . oar 100 Pounds Soivent.
‘\-.:'f-‘—-ﬁ————’.—"" 8 20t ta WholS e .
TE::‘"“."’ES ,f : PROCESS~SOLVENT RECOVERY- AND DRYING T Tk Fawri ]
35 i 35 1 Increase Temperature from Loadinec fo Cvcle Leual 12
43 { ol ' 3Jolvent Recovery ' YA
56 62 i Yater dry 12
74 15 ! ,ating Cycle 2
56 62 ! ¢ost Coatingz Water Dry 24
1
POOPEL: ANT  CIUPCSIT'ON TESTS OF FINISHED FROPELLANT STABIL:TY AND OuYSICAL TEETS
—— iomuie | cavesnts__ | wemmey L | fomus
Nitroceilvlose Remainder: i ag 4n Jueet et S P 134 SO0 Nn °C 4ME AQ!
Nitrogen in NG 12,15 £y WAL 13,14 . No_Fxalesicn S hre.oin St
Diphenvlamine i0,50 to . 1,25 0.87 form 3t draocnaalyna T Cylindor,
Lrapnite 0.40 | Max 1 0.2C No Perforations o 7 -
Methvl Centralite 2.7 ' Nanm ! 2,96 D
{ Potassiun Sulfate 10.50 Nom 0.47 -
Total Volariles {2 35 | May 1.7 Haat-cE Ensls :
Moisture ¢ Volariles '1.00 ¥0.25 Q.75 Sy 2L LG ML 804_2
| Residual Solwents 1,10 o Max 0,92
Hygrosconicity (1,80 | Max 1.20 Pronellapt
Dust & Foreign Marter 0,10 L Max 004 Loadability o M/A 103
Bulk Densitv, em/cc  0.940 to_ 1,050 n.og | A |
— Ao e e
CLOSED BOMBx* . PROPELLANT ODIMENSIONS {inches)
[ otwmaer | Temoce | csanue | ior o Unam Simentrens
rese RAD-PFE-559=~14(5R) +901103 52 1101 21 | soeatieense Mo | Emmet | 3oes Actugtat |
I Lngrit) 01301 031739 4,25 12 45
i Oiemeter 10} 014721 0.006d 6 25 |a
| $1440rqRADEPE~330~-7 (AR) +GQ [ 100.00% 1 1C0.0C% |mere 210 (47 o014l n po3d OATES
Romgres ! ! ! JeL* . |
Ave 0.0185 rom 0,026 1 001847 12714777
Duter 0,021 0.0203%"™™ 19/32 /77
; -~ - i Test Finisneg
**J,ea'*ir\g Dz:vqirj; af 0 gm/cr-: :':“Am 153.\‘:& =36.19 L'l? 3; aucmm}éiilg
200 2c_(nom) Closed Bomb _ ! : 44 000, ! e Ferverded 1 /=2
os L 5 = 13 : 17 R -~/ 2/ 2
Tyse of Pecaimng C Fiber Drums: 4@ 150 Ihg, net+ 1 @ 21 I1hs. apt.
Remerts *Ninensions ave from ths urcaated hase ceack srassliane
Chewical test resulis corvecs £ ™ L:: . - [ Sttt
This lot produced oq a3 btest effort hasis. -
Canvractor's Aeorvsaniaiive Govermmrent” Suettn Lacswwite ot .
R, 4. Williams Ji E. wiany-

Pols FOME 1Q4TH WARCK 187t

156
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THE INFORMATION CONTAINED MEREIN SHALL
BE USED FOR 30VERNMENT PURPOSES ONLY

WE AP ON LOT NUMBER
PRQPELLANE RAD=-PE-559-15 (AP)
von ~ -
S, ACCEPTANCE MODEL ACCEPTANCE DATE

o SHEET

17 April 1978

PRQOF FIRED BY PROVING GROUND
FIRING RECORD NUMBER

MFGEY HERCULES INCORFORATED

AT RADFORD ARMY AMMUNITION PLANT [SROIEGTILE oo
PROJECTILE LOT NUMBER
CONTRACT NUMBER  ppA409-77-C-4007 TEMPERATURE Or POWDER oF
[STANSARD PRGPELLANT LOT
WEIGHT OF LOT 4,810 1Bs
PROPELLANT DESCRIPTION
TYPE |0
AVERAGE VEB
SPECIF ICATION DATED WITH REVISION BATED
CHARGE WEIGHTS
on e MENT TOTAL PROJECTILE VELOCITY PRESSURE
INCREMENT NQ. | INCREMENT WT. | \NCREMENT WT. WEIGHT FT/SEC L35/50 iN.

Provellant! Single-Base, iulti-Perf Methyl Centra'ite Codted £/25mm AP-1T

Accepted fdr PE Project 559.

THISPROPELLANT LOT IS ACCEPTED

JAMES E. BLAND
CHIEF QUALITY ASSURANGE DIVISION
LOADING AUTHORIZATION .
THE PRCPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELCW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PAATICULAR PURPCSE

"‘? WEAPGN AND “:ODEL COMPLETE RGUND OA PROPELLING CHA ™ 3E
N> TYPE VODE L PACEC: WT DR AVING SATE OF waSl AEY
2% .
RN
b\
S5
3 '
%ok
-9
A
e
-7,
.
o
P'_v::\

-
p1S THIS LOALING AUTHORIZATION EXPIRES AF TER eomomeomemme AT WHICH TIME REBLENDING OR REASSESSMENT
L WILL BE CONSIDERED, .

%

-

LOADING AUTHORIZ ATION ISSUED TO

l)

[ p—

CHIEF QUALITY ASSURANCE DIVISION

-
S

S SAS 1nan MARCK Tt 157
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AT

PROPELLANT

THE INFORMATION CONTAINED HERE!IN SHALL

8F USED FOR GOVERNMENT FURPOSES ONLY

ACCEPTANCE

SHEET  ~

A R R VU T NV L TS LV D TS TN S TR TR LR T T TN e T 0 Pttt e ded w e g

REFPORTS CONTROL SYmMBOL

EXEMPT - PARA 7-2a
AR 335-15

70 FROM ACCEPTANCE DATE
5 Februas, 1979 &
PR "DESCRIPTION OF PROPELLANT St ey ¢ Eeg o]
MODEL AVG ¥E3 LGT NUMSZER
! [ tYee 1ivps O rree nse RAD-PE-559-15 (4P}

SPECIFICATION, REY, DATE ond AMENOMENTS LOT QUANTITY

6,999 1bs
wEG Y AT CONTRACT NUMAER

HERCULES INCORPORATED _

RADFORD ARMY AMMUNITION PLANT

-

DAAAQG-77-C-400C7

PROGF FIRED &Y

PROVING GROUND

FIRING RECTORO NUMBER

PROJECTILZ

WEIGHT

PROJECTILE LOT NUMBER

TEMAPERATURE OF POWDER

oF

STANDARD PROPELLANT LOT

o CHARGE- WEIGHTS e e

INCREMENT NO.

INCREMENT 4T

TOTAL INCREMENT WT

PROJECTILE #T

VELOCITY FT/SEC| PRESSURE L3./SQ N

ACCEPTED FOR PH

PROJECT 559

Propelliant, Single-Base, Multi-

THIS LOT OF PROPELLANT IS ACCEPTER
JAMES E. BLAND

Perf Methyl Centi

alite Coated £/2

Srm AP-_T .

£7%

5 _Februarv 1979
2

SIGNATURE ANC TITLE

ATZ

aurpose.

LOADING AUTHORIZATION - The propellant {ot descrioed above may be used in loading any of the
ommunition items listed below except where quantities are specifically allotted for a particuiar

WEAPON AND MODzL

 COMPLETE ROUND OR. PROPELLING CHARGE

MODEL

TYPE

FPROJECT AT

DRAWING DATEZ OF LAST REV

will be considerad.

This loading authorization expires citer

at which time rebiending or reassessment

LOADING AUTHCRIZATION 1SSUED TO

l

TYPED NAMC AND TITLE CS APPROVING DFFICIAL

SIGNATURE

OATE R

ARRCCYM Form 210-R. 10 Aug 77 .
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THE INFORMATION CONTAINGD HEREIN SHALL
BE USED FOR GOVERNMENT PURPOSES ONLY

) o : Y { 18 o=
PROPELLANT DESCRIPTION oHZ:
us irmy Lot No.RAD=PE=559-15(AP) Somgounen N, Exopellant  Single~Base Muylri-Pers . |
S --- -.-Methyl Cent:c:a.l.;i.:,e__":oaczclgI st S ——
% | vandtacrures 51 RACFORD ARMY A:?!MUNIT!ON PLANT, RAQ_F—QRDAVAk Pacrag, soount o S:&RRA—IE J7eeq
Contract Mo DAAAD9-77~C-4C07 .. Date_ 4-1-77 sgacilication Mo e — . -
. i 16 February 1978 .
ACCEPTED SLEND NUMBERS MITROCELLULOSE
Nitrogea Centeant X1 Staren 163 3°C ) Staoility {134 5°2}
(-15134 " -, Uins vns
N % L Mins L wne
Averags b3 L5. '55 mm'\-—J‘Oﬂ”——— \ing
P S ——— — 2. I"loaea-e-\ Meg
MANUFACTURE OF PROPELLANT
0.92 Pa.nas Solvant 30 Paund WX/ Nry Waght Ingradients Lansiating 0 B30 Poundy Aiconst 3ne —BS Pounes _ELNET _ ser 100 Pounds Soivert
Parcentage Remin te Whnig 1R —
TE"::““‘-‘“S f PROCESS—~-SOLVENT RECOVERY AND DRYING — T
21 Maintain Imert Gas Flow of 1/8-inch Positive Pressure 32
21 i Maintain Tnert Gas Tlow of 1/4=inch Positive Pregsure 22
21 35 . _Increase Temperatyre, Maintain 1/4-inch Pogitive Pragsurs 24
56 ! 42 ' Yater Dry 10
74 ' 76 ' Coating Cvcle L9
56 1+ A2 Post Coatine Warer Dyev 28
BRCPELLANT OINPCSITICN TESTS OF FlN|SHED PROPELLANT STABIL'TY AND Auv3icsL TESTS
Carilitugar »;?v':c:‘l'; l? ':::fc';:o l ::n'::"‘l'. Formr,13 Actue!
——
Hitroceiliulose 96.7 T 1.0 | 96.34 e tem S.P. 134.5PC No CC 60" zn¢
Dipihenvi-mine 0.9 0.4 : 0.845 ‘Mo Fxnlosion S Hr min Sk
. Pctassium Sulfate 0,5 ' £0.3 ! 0,56 |fem st eomsmiam Tone I Cylipdax
(& [Me.1: Cencraiice 19+ £05 1 54 Inn veriovariomsl . 2 7
Total _100.0 i_100.00
! gat aof Fxningion N/A
Graphite 0.4 1 Max 0.20 Callen. ann_s .
Total Volatiles 2.9 ' Max 2.01_ 1341k Densiey om/be 0 040 ¢h 1,012
Residual Sclvents 1.7 - . Max 0.78 - 1.050 |
Moicruze 1.1 ! -o0.4 1.23 i |
Hveroscovnicity i 1.8 | Max 1.38 llpadability, ome N8 1103.6
_Dust_& Foreien Matrrer 0.1 1 May %) { I
CLGSED 83QMB” FROPELLANT ODIMENSIONS (inchas)
= THEotive T raifiee Meen Vorietion in %
R | ~eme o€ Swetrers | Fares 2f Wean Dimensiont
e _RADSPF-559-15(A%Y  +ad 101 95 100 24 toeticansa Sie | Foweg | sore 1 acra
! Longtn {1} 0.110 10.0%96] & g {1 ;2
{ Dicmerer {9) 0,147 10,0043 4 25 t2 39
[412ng0rg BAD-DPE-550-11 (421200 100.05% 1 100.0C% |oarr 2re.id] 0,034 0,090 OATES
Rymersg ! ! Wak
! ! é Qurer 0,0128i0, 010947 17120/71
l | Toper 0,031 10,0170{%™™ 1/30/73
b._.- r — :‘ ?"e"”-"""o 0185 Mo~ : O.Dlpﬁ et rm"”?lln/*p
. *Loaging Demsityjor 0.l gm/cc in Yas witwancy ST 5T
AT 20Qice (Nom) Clesed Bomb . ol Wedbwerewe | 15 Moz =34 _1018,31 4/17/78
&3\ Lo Y i i1 04 Cescreotion Sheers
S | l | -0 - Forwvreee
W 6 s 5 to 15 | 113,20 £/18/78
Tyos of Pecung Canten Fiber Drums: 32 9 150 1lbs Net
Remerts Chemical test rasulzs corrected for TV, eranbite. dust and -
e, foreign matter,
N
Comtrectce’s Meoreesnrqrive” l Savernment Quidly Asemeamca Acareduntation
50 10re 2a18 wtazerant — 159
f\:‘ ':_\ WY T e e e e e e L
"SRR 2N AU PR AT AL W4
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THE INFORMATION CONTAINED NEREIN SHALL ) :
BE USED FOR GOVERNMENT PURPOSES ONLY '

PROPELLANT DESCRIPTION SHEET

RAD-PE~559-~15(AP) . Propellant, Single-Base, Multi-Perf.

. peult Ne. —
U3 Aoy Lar Mo MetAv® Centralite Coated £/25mm AP-T

sentoctunt «t RAJFQRO ARMY AMMUNITION PLANT, RADFORD, VA, Pecaes ameune 62999 1bs. N
Coatract No. __ OARADT7T-Cadd0T Oate_bm=1=77 ot cucaten o _ COR letter SARRA-IE, dated .

10/5/78 and 12122 /Z.g
NITROCELLULOSE

ACCEPTED SLEMO NUMAERS

b e=15,223

Mitroqen Content Xi Steren (€3.2°C) Staplliry (134 3°C)
% Ming Ming

-

Ming. Mg,

%
sesrege 13165 o 30 -
,mw"% i
MANUFACTURE OF PROPELLANT
..g:.gg.hua:t Setvant por Faund NC/Ory Waight ingradionts C q ot 35 Pounas ang 65 mnﬁ&h&’.’_.n 1CD Pwnds Sofvent.
’f::s"""’ﬁ%f PROCESS~SOLVENT RECOVERY AND DRYING Iak
i 21 , Maintain Inert Gas Flow of 1/8-Inch Positive Pressure 32
21 1+ Maintain Inert Gas Flow of 1/4-TInch Positive Pressure 32
21, 35 ' Increase Temperature, Maintain 1/4~Inch Positive Pressure 24
56 i 62 . Water Drv 10
7o | 76 i Coating Cvcle 2
56 ' 62 . Pos ins Water Drv L8
reoretcsnr compasiTion TESTS OF FINISHED PROPELLANT

Srcant ? Parcy~ Syrsant ]
Congntugnr Serma,tg « > s1erznes | wessured

Nitrocellulose ¢.7 . 1.0

l'.‘l’ ‘

Y

— Farmuig val
96.28 lneer -uS.P.134.5°C| No CC 60"l 69'+
Diphenvlanine 1 *0.4 0.86 !0 EXPT.OSION 3 hz Mizt 5 h~
| Potassium 3ulfate i +0.3 0.45 _jrarm st oeapatiamt Twpe T Chlindar
Methvl Ceptralita +0.5 2.41 [No. Perioraticns v 7 .
TOTAL J00.00 19asr of Txnlogio ,'
Mo 019 cal/gm N/A  1389.9 |
Mo 1,93 (Bulk Densicy, J.9:0 ol
Max C.93 gm/ce 1.050 | 1.011
0.4 1..00 !
Hveroscooicity . Max 0.99 iLoadibility, om | N/A : 101.0
|_Dust & Foreign fatter Max 0.03 . i
e ‘ mm—_———-——m {
CLOSED _20MB PROPELLANT DIMENSIONS (inches)
[ Conmow | Temece | dvores | oa - 20 own. Simtrens
veur RAD-PE-539-16(3PN 490 | 106,761100.61 Specsticonen | Qis Feernad Azeq, ageugy |
; n [ Longn L) 0.110 D.0980 | 6.25__ 12,
' ' ' Biomaser (91 0,147 0,093) | 6.25 __t1,
 $1enaerRAD=PE=359-15 (1P)+90 | 100.00% ' 19C.00% [swrt ze (51 0,014 D.006L [ oeres
[ ®emarys ! : Web. Outér : 0.012510.0152
| Innér 0.031 1 0,0131™=* 1/25/79
| ' Ave10.0i85 Nom 0.0187|semredy /25/79
* Loading =~ . N gmjce _in ! a9 179

t 3
200 tc_ (N b : 3:"'.2::.':53:,.' 15 Max ~36.19| 5.62 [Fe /3770
[ . L8 1,1 Yom |1.08 ;:.i:x:::‘.-. Sheen

o S to 15 ! 4.44 2/6/79
FIBER DRUMS: 46 @ 150 1lbs. net; 1 @ 89 1lbs. net.

STASILITY AMO SuveiCat TESTS

e
A

0

Re e v .

POHOO
(O3 S} N4 3 (W1} (Xe}

3

Totzl Velaciles {
Resicdual Solvents {
Moisture !

{

&

\

o

ARNRN

i}

\

(W) fd]
BE

13

Q

Type of Pecring Cantaraer

Remeras
Chemical tast regylte corrected for TV, eranhite, dust an oreign matter.

This Jor meers ail srecifigzrion reauirewenre Nt

Comtrosnr 3 Rgoracentinive Gevervenst Quukty Assarwnce Avpretevetivs

LR’ A. witlicms * James E. Bland

Py a—

ARRCOM Form 214~R 10 Aug 77 150

A A A A R i e AP I U P P P A N SRR -
R e R R YO AR LA CR L SRR O LR O R R Lt LT PG PP MRS LY COK Yy -J

~ e %




Lk s

e
LI )

1

PR

-

P &
.

L4
‘ ]

il

L P
ARG ’]
.“ """’l'

*y

jaig ot g
|
L 4N

*

i

.
~.‘l."
a"r 0%

y oy v
h]

el
»

L

.‘Q'

Zle

»

PRACARCR TP W Rl A AN YA MR P NN A DO S SR R AL AR WA SE AL Ha IS 2 D Wa Rad 18 v Re AN A SN AR

PROPELLAL

THE WFORMATION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT PURPOSES ONLY

RLIFOKTS CONIROL LYMBUL

EXTRIPT-PARA 7-2a

BEILIAP FIYO ORI ~

T 335-15

COMPOSITION

M10 f/25om

DA LOT KUMBER

RAD-PE~-559-17 (AP)

SPECIFICATICH

COF lecter SARPA-TE, dated 4/29/80

PACKLD AmOunlY

5,032 1bs.

e
R
U

4

PAURITICN PLANT, RADFORD, VA.

CONTZACT NUMBER

MECAT BEDFORD ARMY AL

DAAADS-77-C-4007

. {HTROCELLULOSE
ALCEPTED BLIND NU/MBERS NHROGEN CONIENT | KiI STARCH STABILITY (134.5° C)
C 15315 165.5°C
MAX % MIN N
MIN % Mmin Mg
ave 13.12 | 45 mm 30 MIN
E£XPLOSION He
- ViARUEACTUDRE OF SOLYET PROPELLANY. . .
V.32 poUNDS SOLVENT PER POUND NC/ORY WEIGHT INGREDIENTS CONSISTINS OF _S9 __ POUNDS ALCOHOLAND 05 rounDs
_Qﬁhﬁr___i’ﬂ! 100 0L DS SOLVENT PCRCENTAGE REFIX TO WHOLE LG’
F:gf“‘w“fg“ i rRGCLSS—SGLYALT ICOVERY M HAvLG ¥ OA“'”"Hmms
21 1 Maintain Inert Gas Flow of 1/8-Inch Positive Pressure 32
21 ‘Maintain Tnert Gas Flow of 1/4-~Inch Positive Pressure 32
21 35 Increase Temperature, Maintain 1/4-Inch Positive ®ressure 24
56 62 Hater Drv 10
74 16 Coating Cvcle 2
56 62 Post Coatine Water Dry 48
PROPELLANT COMPOSITION  E. .. ESTS OF FLASHED PAQRELLAUT ~ 0 - f STABILITY AND PHYSICAL TESTS
COIISTITUENT FORGLLA VOLERANEE MEASURED FORMULA ACTUAL
Nitroceliulose Rerainder 95.88 weat 1esS.P.134.5°¢ No CC 4 60
Diphenvlanine 0.9 0.4 0,83 [n0 EXPLOSION 5 hr HMin ;5 hr i
Potassium Sultate 1.0 0.3 1.14 FORM OF PROPELLANT Type I Cylinder}
fethvl Centralite 1.9 Nomi nal 2.15 |No. Perforatiors| 7 I
TOTAL 100.0 100.00  [Heac of Explosiod,
Graphiic 0.4 Max 0.14 callg N/A 892.0
T Unlariles 2.9 Max 1.68 |Rulk NDensitv, 0.940 to
Residual Sclivents 1.7 Max 0.44 g/cc 1.050 0.992
Moisture 1.1 :0.4 1.24
Hygroscopicity 1.80 Max 1.23
Dust & Foreign Matter 0.10 Max 0.035
CLnSy Y Ry - o : APl O L SRS finene sy <
|_tornumcrr | ieme f] ARSI | ORI ol it Dimeniiont
ST RAD~vE~3549=c7 (aP] +90 7100.33 T49.09 SPECIFICATION o FINISHED SPEL AcTUat
NGt (U [0, 1062 nom [0.Z10 JO.10% v.2D .33
DIAMETER (D) {0.0949 nom [0.147 [0.0935]) 6.25 1.9
DADLT PERF. OIA. {d) 0 .01[i> 0 . 0065 DATES
STANDARD |~ 229=-101aP] +2U | o000y 180 00% | Wob, Outdr 0.,0125(0.019%
RUAARKS Inngyr ;.u3l (0.0173 Packid 7 /20/90
Avg [0.01920.00] 0.0L506 [sanrd 7/99/50
Loading density of 0.2 g/cc in TEST AN o 0 10
200 ce (nom) closed bomd /8 8o 120 max  |-36.19|8.78 [ore B3778C
o U.T to I3 .1 joucheTioN sherts
0d 5 to 15 14.59 9-23-50
33 @ 150 lbs., net; 1 @ 55 1lbs. net.

REMARKS

1YPE GF PACKING cOnTAineg FIBER DRUMS 652D:

Chemical test results corrected for TV,

This lot meets all specification requirements.

graphite, dust, and foreign matter.

“R. A, williams
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. M THE INFORMATIOM CONTA'NED HEREIN SHALL
. 8E US(? {1} GOVERMMENT PURFOSES_QO_EI:Y REPORTS GONTROL SYMSOL
PROPELLANT  ACCEPTANCE  SHEET SXEUPT ~ PARA 720
70 FROM ACCEPTANCE DATE

P,
22 September 1980"?&;

L w0 e DESCRIPTION-GF PROPELLANT . = i d. s fuioeTosivur ru o pod? %0
MCOEL AVYG WED L07 NUMBER .
J tyee 1 wmipy O tyee 1 tsp) RAD- PE-559-17 (AP)
SPECIFICATION, RSV, DATE one AMENDMENTS LOT QUANTITY
’ sne AMSHDH ,032 1bs
WFG BY ) AT . . CONTRACT NUMBZR
HERCULES TNCC2PORATED _ |RADFORD ARMY AMMINIITION PLANT |DASA08-77-C-4007

D .
G PROVING GAQUMD DATA W T o

PROOFFMED Y : ‘ ) ‘ PROVIRG GROUND|FIRING RECORD NUMBER )
?ROJE.-CTILE WEIGHT PROJECTILE LOT NUMBER
TEMPE-RIJURE OF POWDER oF STANDARD PROPELLANT LOT
b e TS R e e CRARGE-WEGHTS o o e A aE e T s e e T
INCREMENT HO. INCREMENT w7 TOTAL INCREMENT T PROJECTILE W7 YELOCITY FT/SEC] PRESSURZI LB/SCIN

ACCEPTED FOR Pl PROJECT 559

M10 £/25mm

’

g .
!-
THIS LO7 OF PROPELLANT IS ACCEPTED. T
. JAME> . BLai 22 September 1530
) SIGNATURE AnT TITLE A RS

LOADING AUTHORIZATION - The propeilant lot descridbed abeve moy be used in loading ony oi the
emmunition items listed below except where quentities are specifically allotted for a particular

purpose,
, T O PR E ROUND (R FROPELLING CRARGE T
-] ] > al Ky 2 i =i '~
WEAPON AND MODEL MODEL TYPE PROJECT WT ORAWING S4TE OF LA&ST IEV

Thie leoading authorization expires after___ __________at whigh time reblending or reassessment
will be Lonsidered,

LOADING AUTHORIZATION ISSUED TO : ]
o,
- X \
TYPED NAME anD TITLE OF APPROVING OFFICIAL SIGHATURE dale _‘.1.\
ARRCOM Fora 2iC-A. 10 dug 77 162
~ .‘ - ’. - - - -. - - ~ . - - - - .
D AENE AT AN S T TGV T S FANT RO AL PR TS Fo o

B S NN P D N A SN N LY S N A
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, S X . - . LAY PLT A S CEA AN

. : e . |
oy THE INFORMATION CONTAINED HERSIN SHALL ot
8€ USED FOR GOVERNMENT PURFOS£§_9NLY REPORTI CONTROL SrmaOL
1) » (%)) T~ -2 ] )
PROPELLANT  ACCIPTANCE  SHEET EXEMFT - PARA 7-20
b 2o L3 e
70 o FROM ACCEPTANCE DATE
e . 22 September 198
. R I - DeSCRIPTIION QF PROPELLANT. e e e
MODEL AVG WEB LOT NUMBER _
X ] eee 1 mp; (] vree utsey RAD-PE-559-18 (AP)
SPECISICATICHN, REY, DATE and AMENDMENTS LOT QUANTITY
- 48 1bs
K7G Y ) TUIAT - ICONTRACT NUMBER
EZRCULIS TNTORPORATZID | | 'RAD‘.-‘ORD ARXY ADMUNITICON PLANT {DadA09-77-C-4007
L PROVING GROUUNMD DATL &0l vyeee oo lore i
PROOF FIRZZ 57 PRCVING GROUND|FIRING RECGRC MUMBER
PROJECTILE WEIGHT PROJECTILE LOT NUMBER
TEMPERATURE OF POWDER oF STANCARD PROPELLANT LOT
. .:;:._.:-:. . :::--:.: ST e oo ._:‘:..‘. 'CE'E }‘-k RG {:. ‘: { EE G H.TS’ .. _ e ~.: . . _ o : e . .:-‘
INCREMENT NG. INGREMENT WT | TOTAL INCREMENT WT} PRGJICTILE WT  {VELOCITY FT/SEC| PRESSURE LB, S MM

ACCEPTED FOR PH PROJECT 559

M10 £/25 mm

s

&

4
THIS LOT CF PROPEZLLANT IS ACTEPTED ’ i
JAMES E. BLAND 22 Septembter 1980
o SIGNATURE ART T YLl DATE
LOADING AUTHRORIZATION « The prepetiant lot descrnibed cbove mayv be used in loading any of the
smmunition items listed below except where quantities are specifically allotted for a perr. ula-
purnose. .
;o - ACONMPLETS AQUNN OF PROPEILIMG CHANGE = .~ - =t
\VEAPON AND MODEL O k] L r"‘f’Q) at = P C‘p ‘L! T = 3 — ~ “
2o KMODEL TYPE PROJECT WT ORAWING DATE OF LAST REY )
v
AN
.r\'-:. )
b - '
' v
i
o
9. .
o
3
2N
o
. {
X , : ;
SO This loading authorization expizes oiter e Gt which time reblending or re~:sessment
A will be considered.
»7JLOADING AUTHORIZATION ISSUED TO .
‘ﬁ‘,:s - e " o - "y -
T /PZD NAME AND TITLZ OF APFROVYING OFF'Clal is;sNA TURE QAT

L R !
ey, N Yovmued

ARRCOM Fora"210-R. 10 Aug 77 . 163 _ .
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THE INFORMATION CONTAINED HEREIN SHALL

PROPELLAG, eruseoror aovernment pursoses onLy

RLTOPIY COHITOL 1Bt
EXELIPT-PARA 7-2a
1 AR 335—

15

COMPOSHILH

HM10 £/25mm

DA LtO1 NUMBER

RAD-PE-559-18 (AD)

SPICIFICATION

COR ltr SAPRA

-1E, dated

4/29/8¢C

PACKED AMOUNT

48 1bs.

“O* RADFORL ARMY AMIUNITION PLANT, RAGFORD, VA

CONITRACT NUMBER

DAAABI-77-C-4007

efhoy __ per 10 POUNDS SOLVENT

PERCENTAGE RIMIX 1O WHOLE

{GTROCELLULOSE
ACCEPTLD BLENU HUIMBERS NITROGEN CCNIENS Kl STARCH STABILLY {134 5°C)
C-15,315 165.5°C)
-
MAX rm IAMN MIN
MIN FATES MIN
ave . 13.15 45+ mm MIN
. tXPLCSION HP
DARBFACTUSRE OF SULVENT PROBRLLANY
_U.T2  poUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDILNIS CONSISTING OF 35 POUNDS ALCOHOL AND 35 POUNDS

z

'

4

,;;r“‘w“iécgj FRNLESS-SCLVENT TRCOVERY A0D BiYhs _}1m,s““ﬂmu“ )
2} | Maincain inert gas flow of 1/8-inch posiiive preasure 32
21 Maiptaip iperr cas flou of 1/i-inch positive pressure 32 .
21 35 increase temperaturc, maintain 1/s-inch pocitive presspre 2.
56 02 Water Dry . el
16 16 Coating Cycle : 2
56 €7 i Post Cogting Uater Drv < 48
PROPELLANT COMPC 2ITION g TESTS {F FEHSHED PRUPELLAGTﬁ{},ﬁLW§ STABIWITY ANC PHYSICAL TESTS
CONSTITUENT FORRULA 10t Fike MESE) 3D | rormuta ACTUAL
Hitrocellulose Pemnainde 94,.71% weat 1est SP 134,5°¢ No CC OC'| 60'+
Diphenvlamine 0.0 *0.4 NO EXPLOSION S hr ¥Min| 5 bhr
Potzssium Sulfate 1.0 0.3 FORM OF PROPELLANT Tvpe I Cylindern:
Methyl Centralite 1.9 Nominal No. Perforations 7 J
TOTAIL 100.0 10 Hcat of Explosiog, _
GCraphite 0.4 Max cal/g N/a 902.0
L _Total Volstiles 2.9 Max Bullt Density, 0.940 to
Residual Solvents 1.7 Max g/cc 1.050 0.687
Moisture 1.1 0.4
Hygrosgeonicity 1.80 Max
Dust & Toreign Matter 010 M3ax
Linitralueng ==
VisEll O R SELL Y BICEDSISNS  fineunes) o -
[ tornumser | 1eme *¢] SEEWECT REALYE I
TEst RAD—, E~553-18(A\c] +00 _[90.73  1100.52 SPECIFICATION FsHED | sPEC. AZIUAL
LENGTH (L} 0.135 10.1za71 5.25 2.53
DIAMEIRR (D) 0.170 10.1056] 6.25 470
napote PERF. DIA. {d) 0,016 10.0072% DASS
stanJaio |~ 539-15(ar) +90 | reoo00n | 10000% {yob, Ouiar 0.025 10,0196
REMARKS by 0,036 10,0239 17AX0 7/29/80
0.0212 Mom|C.030610.0218 {240 7/29/80
Loading density of 0.2 g/ecc in 200 cc TLST FINISHED
{nom) closed beub Yoy Quterence SR 8‘/?0/80
of Weh avg 120 Max -35,951-19.74 * 8/27/80
Lo 1.1 Nom 1.18 Ok aore SHLETS
Dd 5 to 15 14.62 Y-23-8C

‘;)'v

11PE OF PACK'NS CONTAmER  FIBER DRUM 652D:

1 @ 46 1lbs. ne

L.

]
P
.

P ]

REMAR 3

Z e
A

11.

Except for dinitrotolucene impurity, tinis

and very satisfactory gun test results should be obtained.
corrected for TV and graphite.

*This 1ot do;q not wmect specificotion requirements because :|.t:1 contiuns c}mxtrotoluonc
vave been det

cither_as a

caatine or wirhin prepetiane  which wenld pneve

propellant meets all design requirements
Chemical test results

regodd

it o

-
3/

pon chrocatevranhic attlvtical method had sot been required for

methel

centraljte tost,

1t L A
-"s)"a:'o'

g

R. A. +il)inm

S

oL TUEE OF CONIRACILIN S FLansCENTATIVE

SIGNALLRE OF GOVERBAILKT CUALIY ASSURAN

James B, Blaad
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THE INFORMATION SUNTAINED HEREIN SHALL
- T BEUSED FOR GOVERNMEMT PURPOSTS ONLY REPORTS OM FROL SYMBOL
] . gt (3L ‘A" "‘ - 4 > - r -
; . PROPELLANT  ACCEPTAMCE  SHERT EXEMPT - PARZ 7-2a
AR 335-15
10 FROMK ACCEPTANCE JATE
o
el
) 22 September 1980
Fawior ol el o7 0 =DESCRIPTION OF PROPELLANT... .« - n & o e e B e S
MODEL AVG WEB LOT NUMBER
[ tyee 1 me) O tree usp RAD~PE-556~15 (AP)
SPECIFICATION, REV, DATE ond AMSAOMENTS LCT QUANTITY
59 lbs
KFG &Y il AT CONTRACT NUMBER
FZRCUIES TNCORPORATED _ _ _ |RADFORD ARMY AMVIRSITION PLANT |DAAAQ9=37-C-4007
fant UL o POOVESE GRGUNEDATA 2070 e i S i Sl iy i
PROOF FIRED BT PROVING GROUND|F'RING RECORD NUMBER .
PROJECTILE WEIGHT PROJECTILE LOT NUM3ZR
TCMPERATURS OF POWGER °F STANDARD PROPELLANT LOT
NI Pt i fEtARGE M RGHTSE B, e e R
INCREMENT NO. INCIEMENT #T | TOTAL 11:CIIMENT #T| PROJECTILE W7 JVELOL TY FT/SEC| PACSIURE L3/5Q N
l ACCEPTED FOR PHE PRCJECT 559

L]
M10 F/25 mm

I . .
- -
66 - :

’
. -4 -
THIS LCT OF PROPELLANT IS ACTEPTED
JAMES E. BLARD 22 Spetember 1980
MCNATLES ANC TITL S DATE
LOADING AUTHORIZATICON « The propeliont iot aescrized ctove may be used in loading any of the
smmunition items listad below except where quantities are specificolly allotted for o particular
puspose.
e 0 SESTE ROBIAIND. O eROPELUMG CHARGE - -3
WEAPON AND MODEL . B e = e
MODEL TYPE PROIECT WY ORAWING DATE GF LAST QY ¢
This loeding authorizetion expires after 0ot which time reblending 57 seassezsmant .
will be consiaered, }
7= LIADING AUTHCRIZATION ISSUED TO .
TTJRYPI0 NAME AND TITUE OF ARFROVING OF FICIAL SIGNATURE GATE
ARRCOM Form 239-R, 0 Mug 77 165

h N i
(A T e R IR e S = "o L -ow - i%"a"w® 3" R
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o THE INFORM&TION CONTAINED HEREIN SHALL A0 AL
fyis3 | ans € USED FOR BOVERNMENT PURRCSES ONL.Y 'g)'(‘%;fﬁ,fr".'f,';“{’-(‘,(’-;‘f:z‘g
PROPELLAN Y DEJLIGP LTS daLgs — ~ APT-P
AR 335-15
COMPOSIIICN - - DA LOT NUMLER
MiC £/25am RAD-PE~559-19 (AP)
SPECIFICATION PACKED AMOUNT
COR 1lotter SARRA-IE, dated 4/29/80 59 1bs. 5t
LYY \ CONTRACT NUMBER .
“7 RADFORD ARMY ALMMUNITION PLANT. ADFORD VA, | DAAADY-77-C-4007 w
ITnGLeLLULESE
. ACCEPIED RUEMD NUMBERS NITROGEN CONTENT | K! STARCH STAGUITY {134.5°C)
C-15,335 (65.5°C)
Max 4 MIN MIN
MIN | % MIN MIN
ave 13.15 «i 45+ mmn 30 MIN
EXPLOSION He
NADUFSOTURS OF SOLYLHT PRUDELLARY )
0.Y2 __ POuNDS 30LYENT PER POUND NC/ORY WEIGHT INGRIDIENTS CONZISTING OF __ 33 . POUNDS ALCOHOLAND ___hS____ POUNDS
_orhoy ren 100 POUNDS SOLVENT PERCENTAGE REAMIX TO WHOLE
TEFPERATURES » 1\, IR LCIUSYT LA IR & G ) Tae
FROM 10 - JL S &uu& s‘....f r\t ol‘\,uu o :.g D ’ LS DAYS HOURS
21 Haintain inert gas flow of 1/8-inch positive prassure 32
2] Maintain inert gas flow of 1/4-ioch pasi r‘:vw 32
21 35 Increase temperature; maintain 1/4-inch positive S3UL 24
56 62 Water drv 10
74 76 Coating Cvcle 2
56 62 Post coating water dry 48
reofettanT composimiont ¢ 15919 GF FRUGHED PUARELLANT » o STABILTY AND PHYSICAL TESTS
CONSTITUENT rosmutA_ | TOLERS HCE MEASORED FORMULA ACTUAL
Nitroecallulogse Remainder 94,4377 neas1es8.P,134,5°¢ No CC 604 60'+
Diphenvlamine 0.9 0.4 0.98{ No Explosion Shrmin{ 5 hr 1}
Potassiva Sulface 1.0 $0.3 0.95 | FORMA OF PROPELLANT Type I Cylinder
Methyl Centralite 1.9 Nominal 1.194 tlo. Perforationg 7 7 .
TOTAL 100.00 100,00 | tieat of Explosign, .
Grarhite 0.4 Max 0,13 cal/g N/A 388.08 ~
Totai Velatiles 2.9 Max 1,381 Dulk Density, 10,940 to
Residual Solvents 1.7 Max 0.28 glce 1.050 0.9G4
Moisture 1.1 10.4 1.10
Rygroscopicity 1.80 Max 1.30
Dust & Fcreign Matter 1.10 Max %
A Ninitrotoluene .45
», Ve PO N o P v A s e v . .
[-'.:-;. o Liusel 2003 3 .‘-‘- e ADT MO ENSHINS Cfinehicsd : - 3
L LA R4 $ID. CEv. e A
:,:-,._ | o7 numser r:..\p 18 o-'c wgg L_‘o"a clg: of qufg}/ﬂ:{:’m o
0 1esTRAD=8E-359~1 ) (" +90 1 80.55 1100.42 SPECIFICATION OlE SINISHED SPEC. ACTUAL
LENGTH (1) 0.15010.14531 6.25 16
DIAMETER (D) 0.190]0.1223 1 6.25 1,53
DADLDL PEKF. DIA. (d} 0.018 |6.0088 DATES
stAndAgp | 359-16(aP) | +90 | 100007 | wo.con {Web, Qutdr 0.0285 10.0222 {
REMARKS Inndr 0. 0395 10,0272 jracked 7/29/80
Avg 10.0237 Nom .034 [0.0247 j5Amitid 7/29/89
. . . TEST mu,weo
*Loading density of 0.2 g/cc in Wb Dilierense /20/80
200 cc (nom) closed bomb i %120 Max +32.35 |-20,27 oo 8/27/&»()
. X T q DESCRIPYION SHEETS
1:0 ]_Z.TL Nott l.Lg tcuwugsn *
pd 5 to 15 13.57 3-£0
TYPE OF FACKING cOnTAINER © IBER DRUM 052D: 1 ¢ 37 1lbs. net.
rimarks Lxcept for dinitrotoluene impurity, this propellant meets all design requircments
and very satisfactory gun cest results should be obtained from it. Chemical test resul(s
corrected for TV and graphite. . o~
This lot does not wmeet all specification reguirements because it contains dinitrotoluend -]
__eitber os caating ol within-piopeldn i tridtriclinatibd-teveinhvvo-beaitdoioeuod—if gty -
chramatoerambiie caalerieal ot had hoo syt b, oy woaapd rod T the methvl ospap et T Foce
SIONATURE (11 LUOLIALTIUR S aiitRESENTALIVE SGRATHZL CF GOVERNAENT QUALIY ASIURANSE REFLESLISIANIVE
R. A, Williows Jawes B, Bland
ARRGEN FON2 2140 0 AUG Y 166
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™E mronwmou CONTAINED HEREIN SHALL _S_T_Ez:jj,g__
R b Q R GOVERNMENT FURFO‘ES__O!’LY REPORISP% NPE?(LAS f_;dazat
PROPELLANT DESCRIPTION SHEET EXEMPT PARA 7-
COMPOSITION a ster DA LOT NUMSER RAD-PE-559-20 (AP)

TON CKED AMOUNT
s "COR letter SARRA-TE, dated 30 October 1980 | 94 1bs.

e m\nfonn ARMY AMMUNITION PLANT. RADFORD, VA. [V "™™**  DAAR0S-77-C-4007
tdTRGCELLULOSE

ACCEPTED BLENT NUMBERS NITROGEN CONTENT | Xi STARCH STABILTY {134.5°C)
C-15333 {65.5°C)
MAX % MIN MIN

MIN % MIN MIN
AVG 13. 1; wy 45+ miN 30+ MIN
EXPLOSION HR

AANUTASTHRE OF SCLVEMT PROPELLANY
292 FOUNDS SOLVENT PER POUND NC/DRY WEIGHY INGREDIENTS CONSISTING OF 22 POUNDS ALCOHOLAND __02.____ POUNDS
ether ReT __ sex 100 pOUNDS SOLVENT PEXCENTAGE REMIX TO WHOLE U :

.__K_Ltz.——r_k.mss.s?o_f..q PRGCESS-SOLVEIT RECOVERY AND DRYUIG s

DAYS HOURS
21 | Maintain Inert Gas Flow of l/8-inch Positive Pressure 32
2l |Maintain Inert Gas Flow of 1/4-inch Positive Pressure 32
21 35 fncrease Temperature, maintain l/4-inch Positive Pressure 24
56 62 | Water Dry 10

74 76| C- ting Cvcle 2

56 62 ! Post Coatinz Water Drv 48

[

PROPELLANT COMPOSITION  § {2378 UF FEUSHED PROPELLANT - STABILITY AND PHYSICAY TESTS

CONSTITUENT ;};:f::‘{& ISIEEANEE | meatom _ __FORMULA ACTUAL
Nitrocellulose 35.95 | Remainded 96.28 | wearrestSP 134.57( No CC 40T v, ce 40
“{Diphenylamine 0.90 x0.40 0.89 1No Exnlosion S hr in 15 hrt+
Potassium Suliate 1.0 +0.3 0.86 | s0mm or ProPELLANT Tvoe I Cylinder
Methyl Centralite 2.15 | Nominal 1.97 | No. Perforationg 7 7
TOTAL 100.00 100.00 | Heat of Explosioh,
Graphite 0.40 Max 0.27 cal/g 900.5 nom! 91C.7
| Total Volatiles h 2.90 _Max 1.33 | Bulk Dengitv,
Residual Solvents | 1.7 Max 0.32 | e/cc .92 min |1.000
 Moisture 1.10 +0.40 1.06_ | Loadabilitv, g |> 97
Hygroscoonicity 1.80 Max 0.93
Dust & Foreign Matter 0.10 Max 0.06

[

‘97

4
2

, 2%

;

CLaSzD sOMB - - . P

LOT NUMBER | TEMP PR} 13uiiiges | ~Saacy
E=339~20 Leaal) 770 1 103,16 L0032 - SPECFICATION | oif | Anisnep | seec actuat
 RAD-PE-F59-20(4P) 1582 {112 17 001 .34  JUENGIH (L -1U0Z nom D.110 0.1047 10.2) Z.5c]
oumerer i) 0.0949 nom g._lh'/ 0.0911 | 6.25 2.25

| PERF. DIA. (d) ).0064 nom D.014 0.0066 DATSS
QAMD‘F“SS%IS(AP) +90 | 1oao0% e.00%_{Web

. Quter D.0215 0.0177 |PAcxeo 12/4/80
Inner N.031 0.0184 {sameie0 12/4/50
*Loading deasity of 0.2 g/cc im 200 cc Ave 0.0186 nom D.0263 0.0L3L JTe5T FINISHED
(nom) closed omb LBk, mex  [36.19 [3.67 [ormmirie |
) 0.9-1.3 1.15 %Sf\:;:;fggsmﬂ
C:d 5 to 15 13.75

TYPE OF PACKING CONTANER LBER DRUM: 1 @ 89 1bs. met. and >-10 sampie

REMARKS

T,

Chemical test results corrected for TV, graphite, dust and foreign matter

¢ This lot meets all specificacions with exception that loadability is somewhat lower than
s tranT

DGNATURE OF CONTRACTIP 'S REPRESENTATIVE SIGNATURE OF GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE

R. A. Williame J. E. Bland
ARRCOM FORM 214R 10 AUG 77 167
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. PE-559
S A nr MEUSED FOR GOVERNMENT PURROSES GNLY R ConTaoy ST
PROPELLANT DESLKIPTIUWN SHERT EXENPT-EARA T-
COMPOSITION 25mm Bushmaster DA LOT NUMBZR
z RAD-PE-559-21 (AP)
SPECFICATION PACKED ARIUNT
COR 1ltr SARRA~IE, dated 39 October 1980 . 95 1bs. e
MFG AT p o, - T
“**T RADFORD ARMY AMMUNITIGN PLANT. RADFORD, VA. |  papn09.77-0-4007 ~
NITROCELLULOSE
ACCEPIED BLEND Numsers NITROGEN CONTENT | Ki STARCH | STABIITY (134.5°C)
C-15333 165.5°C)
MAX % MIN MIN
- MIN % MIN MIN
ave 1313 7| 45+ wmin 30+ MIN
EXPLOSION HR
- CIANUFACTURE GF SOLVENT PROPELLANT :
0:92 __ pOUNDS SOLVENT PER POUND NC,ORY WEIGHT INGREDIENTS CONSISTING ;3 30 __ POUNDS ALCOHOLAND 032 POUNDS
ather _ per 100 POUNDS SOLVENT PERCENTAGE REMIX TO WHOLE O
e TR (] PROCESS-SOLVENT RECOVERY AUD DRYING BATE | HOURE ]
21 Maintajn Irert Cas Flow of 1/8-irch Posirive Pressure 32
A 21 | Maintain Inert Gas Fl [ 1/4-3 gairiw 5 B W
~; 21 35 Increase Temperature; Maiptain l/4-inch Positive Pressure 24
2 56 62 Water Drv 10
- 75 16 Coating Cvcle 2
a0 56 62 Post Coating Warer Drv 48
° PROPELLANT COMPOSTION  § 12378 4F FLUSHED PRAZELLAIT I STABILITY AND PHYSICAL TESTS
o CONSTITUENY foa A 18iEsanee MEASUSED FORMULA ACTUAL
3 Nitrocellulose 95.60 |Remainder| 95.49 mear 1est SP, 134.5°C No CC40'| 5U'No CC
™ YDiphenylamine 0.90 | *0.40 0,96 No Explosion 5 or min 5 nr+
X Potassium Sulfate 1.00 £0.3 0.78 FORM OF PROPELLANT Type I | Cylinder
Meth,l Centralite 2.50 Nominal 2.77 No. Perforationy 7/ 7
TOTAL 100.00 100,00 Heat of Explosich, C
{Craphite 0.40 Max 0,32 cal/g 900.5 nom | 884.5
 Total Volarils 2.90 Max 1.41 Bulk Densitv,
Residual Solvents 1.7 Max 0.36 o/ce N.92 min ‘9,0‘95 ‘
Moisture 1.10 =0.40 1.05 Loadability, g & 9/.3 aomo 1
Hygroscooicitv .30 Max 1.156
Dust and Foreign Matter 0.i0 Max 0.04
Tt CIOSEs 3008 - 1 e O BlEnsIoNs. [ncnes]
toT umaer | Teme F | iRAUESe | SIATEC of Mean Dimeniions |
Test —PE-559~21(ail) =5V 1 93.505 | 99.274 ] SPEQIFICATION oie | mnisuen | seec. ACTUAL
__RAD-PE-559-21(aAP)+138 302.23% | 99.987 {6 ) D.106Z2 nom P.II0 0.I1000 [ 56.25 .39
® DIAMETER 10) 0.0949 nom P.147 10.0905 | 6.25 2,09
= - PERF. DIA. (d) [0.0064 nom P.014 10.0064 Tes
:: STANDANS F“'SSQ-lS APD 490 | 1oaoco% | tweooz {Web o4
: REMATCS | _Outer D.0215 P.0185 {racxen 12/74/80
:: Inrer <031 0.0181 {sameie0 1974730
: Averagel.0136 rom P.0267 U.0I387 [resq "N'Sfﬂ(:/Sl
; *Loading density of 0.2 g/cc im 200 cc |55 p'.l,lf',',,"‘,: 20 max 36,19 §2.19 W
N (nom) closed bomb A Web Ay C DESCRIPIION sum'"l
oy L0 0.9 - 1.3 217 FORWARDED )
%‘., D:d b to 15 14.14
.:: TYPE OF PACKING cONTAINE® FTBER DRUM: 1 @ 90 1bs. net. and 5 pound sample
79 REMARKS
»Y Chemical test results corrected for TV, graphite, dust and foreign matter.
This lot meets all specification requirements except that loadability is somewhat lower i
than desired. o
SIGNATURE OF CONTRACTOR'S REPRESENTATIVE SIGNATURE OF GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE
R. A. Williams J. E. Bland
ARRTOM FORM 214R 10 AUG 77 168
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THE INFORMATION CONTAINED HEREIN SHALL
8E€ USED FOR GUVERNMENT PURPOSES ONLY
——\_7

PE-559

PROPELLANT DESCRIPTION SHEET

REPORTS CONTROL STMBOL )
EXEMPT-PARA 7-2a
AR 335

=15

COMPOSITION 25mm Bushmaster

DA LOT NUMBER

RAD-PE-559-22(AP)

T OPAIR™ cr SARRA-IE, dated 30 October 1950

PACKED AMOUNT

95 1bs.

CONTRACT NUMBER

DAAA0S-77-C-4007

"G AT R ADFORD ARMY AMMUNITION PLANT, RADFORD, VA.

NITROCELLULOSE

ACCEPED BLENG NUMBERS

C-15333

-

MAX

NITROGEN CONTENT

%

KI STARCH |
{65.5%C)

MIN

STABILITY {134.5°C)

MIN

MIN

%

MIN

MIN

AVG 13 L) 1.3 %

454+ MIN

304

MIN

EXPLOSION

HR

V.92

MANUFACTURE OF SOLYENT PROPELLANT

€CREr __per 100 POUNDS SOLVENT PERCENTAGE REMIX TO WHOLE

POUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF _22

PC UNDS ALCOHOL AND

6>

POUNDS

PR ——
] TEMPERATURES ° U 4
FROM 1Q

SRICESS~-SOLVENT RECAVERY AND DRYING

M E

DAYS

HOURS

AN

Maintain Inert Gas Flow of 1/8-inch Positive Pressure

32

Zl

Maintain Tnert Gas Flow of 1/4~-inch Positive Pressure

32

21
56

35
62

Water Drv

Increase Temperature, Maintain 1/4-inch Positive Pressure

4

74 76 Coating Cvcle

2

56 62 Post Coatinz Water Drv

48

PROPELLANT COMPOSITION  § -

TESTS OF FLUSHED PROPELLANT -

STABILITY AND PHYSICAL TESTS

PERLeN!
FQRMULA

cenlan]

CONSTITUENT JCLERANCE

PN
MEASURED

T

FORMULA

ACTUAL

‘Nitrocellulose 96.G0 | Remainder 96.78

wear 1estSP 134.5°C

No CC 40'

Yo CC 60

Dipheavlamine 0.90

= 0.40 0.97

Jo _Explosion

5 nr min

5 hr+ NE

Potassium Sulfate £ 0.3 0.90

- FORM OF PROPELLANT

Cylinder

ZMechyl Centralite Nominal 1.35

ojunjo

No. Perforations

Tvpe I
7

7

TOTAL

IS

1C0.00

Heat of Exnl.sio

Do

Graphite Max .31

call/e

900.5 nom

929.0

otal Vc atiles _g;KA 27

Bulk Densitv,

Residual Solveucs .7 Max

glce

0.92 min

Q.991

Moisture £ 0.40

Loadabilitv, g

3 37.3 noh 94.5

sj o) off L} «
N
[~

YHygroscopicity Max

Ko = b= - RO O O =) -
hNO
\

Max

[ Dust & Foxeien Matger
b CL0S:0 20.18 . H

'''' " TAVE ] SiLAIVE
LOT NumBsr | Temp F | iisbuie | SRR

Liadt DITEASION

[ER

af Mson Dimenvions _§

~J)29=22(Ar) +YU

* N

~o.

- 454
'—l
o

SPECIFICATION

OIE

FINISHED

SFEC.

. DEV. in 7%

ACTUAL

RAD-PE=559-22 (AP} 138 10T, G0 EReT T

.1062 nom

0.110

.1038

6.25

2.72

DIAMETER (D)

D.0949 nom

0.147

D.0895

6.25

1.15

PERF. DIA. (d)

.0054 pom

0.012

D. 0038

+90 | 100.00% 100.00% § Weh

STAS = 559-15(AP
REMARKS

1_Outer

0.0200

0.0173

PACKED

DATES

12/4/80

Inner

0.0355

0.0194

SAMPLED 12/4/80

.0196 nom

0.0278

0.0183

W_F%%&vﬁu

0
/SH. Dev. in %
of Web Avg.

*Loading density of

0.2 g/ecc ia 200 cc
(nom) closed bomb .

20 max

-55.86

-11.81

TEST FAINGHED = 0
OFFERED ] /16/81

L0

FA Y

0.9 -1.3

1.18

.
Sy 0 petyet,

D:d

“

17.6 nom

15.37

DESCRIPTION SHEETS |
FORWARDED

r

TYPE OF PACKING CONTAINER FIBER DRUM 652D: 1 @ 90 lbs. net. ana J-pcund sampie

REMARKS

YA

i

<,

Lthap _degired

Q}{,Chemical test results corrected for TV, graphite, dust and foreign matter.
‘This lot meets all specification requirements except that loadability is somewhat lower

SIGNATURE OF CONTRACIOR § REPRFSINTATIVE

R. A. Williams

ADEAALL AN ANAN 10 A 1Y

J. E’
169

a4

"

)
ol

Bland

SIGNATURE OF GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE
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PE-339
e R R B -
PROPELLANT U=SURIPHIUT SHERI EXEMPT PARA 7-22
AR 335-15
composiTion 25mm Bushmaster DA LGT NUMBER  PAD=PE-559-23(AP)
[SPECIFICATION g PACKED AMOUNT
COR ltr SARRA-IE, dated 30 October 1980 96 1bs. net. 47
. CONTRACT NUMBER “ -‘ o
" *" RADFORD ARMY AMMUNITION PLANT. RADFORD, VA. DAAAQS-71-8-4007 R
HITROCELLULOSE
ACCEPTED BLEMD NUMBERS NITROGEN CONTENT Kl STARCH | STABIUTY (134.5°C)
{05.5°C)
C-15333 MAX % MmNl o MIN
MIN % - MIN MIN
AVG 13.13 | 45+ L 30+ MIN
bev Los1oN HR
N - - PIANUFACTURE OF SCLYE:T PROPELLAHT .
)_ 0.92 POUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF __33 ____ PCUNDS ALCOHOL AND B3 rounps
‘- gther ; her  per 100 POUNDS SOLVENT PEICENTAGE 2EMIX TO WHOLE
3 —ﬁ&ﬁ—i"_ﬂé_&_: ZRECESS~SDLVENT RECGYERY AND DRYIM ot
21 Maintain Inert Gas Flow of 1/3-inch Positive Pressure 32
21 Maintain Inert Gas Flow of 1/4- mgp Positive Pressure 32
21 35 Increase Temperature, Maipntain 1/4-ipch Posgirive Prassure 24
o0 62 Water Dry 10
74 76 Coating Cvcle 2
5¢ | 62 Post Coating Wate r Dr L8
PROPELLANT COMPOSTION TE3TS §F Fill) SHED PROFELLANT { STABILITY AND PHYSICAL TESTS
CONSTITUENT FCRmQLA | TOLERANCE | MEASGAED FORMULA ACTUAL
; Nitrocellulose 95.95 Rg_ma pde 95,84 | uearvestSpP 134,5°CI Na CC 40'INo CC A0
% ‘IDiphenvlzmine 0.50 T 0.40 0.91 |No Explosion 3.0r min |5 hrs NE
Potassium Sulfate 1.0 = 0.3 0.86 FORM OF PROPELLANT Tvoe I Cvlinder
Methyl Centralite 2.15 | Nominal 2.39 |INo. Perforations 7 7 ta
TOTAL 100.00 100,00 1Heat of Explosic ('\'I
Graphite 0.40 Max 0.33 cal/g 900.5 nom} 390.3
[Total Volatiles 2.90 Max 1.49 Bulk Densitv,
o Residual Solvents 1.7 Max 0.42 z/cc 0.92 min 11.003
' Moisture 1.10 = 0.40 1.07 | Loadabilitv, ¢ |[3°97.5 non 93.5
Hygroscopicity 1.80 Max 1..5
Dust & Foreign Matter 0.10 Max 0.05
| SRR CLuSel 36.:38 e OB fg"::.S!QﬂS {incngsi
LOT 1. UMBER | Temp °F . ;‘:"'-:QINégi ;l _‘.;EQ;?‘.QIE: of ‘Aocr?j:)‘:mlq?n;:ons
~339-23.a2) +90 SJ.a250 93,9301 SPECIFICATION DIE FINISHED SPEC. ACTUAL
RAD-PE-559-23(AP) 138 | 9/.0ls] 9Y.6Un{tENGIH (L) .1062 nom jU.110 [0.1U43] 6 25 7., A0
DIAMETER (0} 1), 0949 nom 10,147 10,0888 25 l".,OL
RAD-PE~ PERE. DIA. (d) D.0054 nom j0.012 [ 0.0054% Lioms
g STANDARD §2Q-1%¢sph +90 | 10000% 100.00% | Web |
NS REMARKS - ) Quter 0.0200] 0.0177{racke0 12/4/80
'_.-:- Inner 0.0355|0.0195]samrLeD 1274780
o A . 6 0.02/8] 0.0L30{iEST FINISHE
*Loading density of 0.2 g/cec in 200 cc Web o‘;:f%.,m 0296 mon 78 0. 0230 £716/81
(nom) closed bomb /StdDeviin%| 20 max  |=55.86|-9.32 [SFED /7, qy
_ LD 0.9-1.3 1.17 ggsf&':;ﬁ';‘"‘“s
D-d 17.6 rom 16.38
e TYPE OF PACKING CONTAINER FTBER DRUM 6235D: 1 @ 90 1bs. pet. and 6 pound sample
SO REMARKS
’-‘ Cherical test results corrected for TV, graphite, dust ard foreign matter.
gl This lot meets all specification requirements except that lmzdability is somewhat lower R
e than desire. 5
g N
:Q: SIGNATURE CF CGNIRACTOR § REPRESENTATIVE SIGNATURE OF GOVERNMENT QUAUTY ASSURANCE REPRESENTATIVE
P
X
®: IR, A. Williams J. E. Bland

ARRCOM FORM 214R 10 AUG 77 170
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THE INFORMATION CONTAINED HEREIN SKALL PF-

, " 8E USED FOR COVERNMENT PURPGZS ONLY REPORTS CONTROL ST/ASOL
PROPELLA{IT DESCRIPTION SHEET EXENP T PARA 722
COMPOSITION 25rm B rer DA LG' NUMBER RAD-PE-559-20 (AP)
+VSPECIFICATION PACKED AMOUNT
‘-,-:; COR letter SARRA-IE, dated 30 Gctoher 198C ___ 94 1bs.
[ "' RAUFORD ARMY AMMUNITIGN PLANT. RADFORD, VA. |™"™™™™  0apr09.77-C-4007
T i iTROCELLULOSE
ACCEPTEDR BLEND NUMBERS NITROGEN CONTENT | X1 STARCH | STABILITY (134.5°C)
C-15333 162.5°C)
MAX % MIN MIN
MIN % MIN MIN
AVG 13.13 #| 45+ min 30+ MIN
EXPLOSION HR
I ANUFACTHRE OF SCLVENT PROPELLANT
U.92_ _ poUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF 92 POUNDS ALCONOLAND ._82 ____ POUNUS
_%_e_r__rsn 100 POUNDS SOLVENT PEACENTAGE REMIX TO WHOLE — -
-—}%:-‘ﬁ‘ﬂﬂ%-ﬂ—q sREGDESS~SGLVENT RECOVZIRY AND DRYING INE ""‘Emu,s
2]l |Maintain Inert Gas Flow of 1/¥-inch Positive Pressure 32
21 |Maintain Inert Gas Flow of 1/4-inch Positive Pressure 32
v, 21 35 | Increase Temperature, maintain 1/4-inch Positive Pressure 24
- 56 62 |Water Dry 16
3-;:_". 74 76 | Coating Cvcle 2
e 56 62 [ Post Coatinz Water Drv 48
L sroPELLANT composion & - TE3TS OF FHUSHED PROPELLANT . . . | STABILTY AND PHYSICAL TESTS
o CONSTITUENT FozouLA rSLERANCE MEASURED FORMULA ACTUAL
SN Nitrocellulose 35.95 | Remainded  96.28 | weartestSP 134.5 ( No CC 40| <o cr gn
E*::;: ‘I Diphenvlamine J.90 *0.40 0.89 | No Explosion 5 hrmwin 15 hr+
;.___. Potassium Suifate 1.9 +0.3 0.86 | rorm OF PROPELLANT Tyse I Cvlinder |
o axsMethyl Centralite 2.15 { Nomi-_al 1.97 {No. Perforationsf 7 7
® TOTAL 160.00 100,00 | Heat of Evplosich,
Graphite 0.40 Max 0.27 cal/g 900.5 nom{ 910.7
Total Volatiles 2.90 Max 1.28 | Bulk Densitv,
Residual Solvents 1.7 Max 0.3? g/ce 9.92 min {1.000
Moisture 1.10 +U.40 1.06 | Loadability, ¢ |> 97,5 Noch 93.6
Hygroscopicity 1.80 Max 0.93
Dust & Foreign Matterx 9.10 Max 0.06
LT L CLUSEZD $0.48 - RS e 3 - ?"?AEE_E.[AHNI‘;EI{S&:!§ fmengst - - 3
LOT NUMBER _ | TEMP °F :'E’f‘xggs]__‘:“*;izgf of Mess E.{h:nn;ign! ‘
TEST ~FE-559=-20(atl] =90 | 103.16 1100.32 ] SPECIFICATION DIE ANisMeD | seec. ACTUAL
RAD-PE-558-20(AP) 152 1112 .17 401 24 (uNeH (W J.1UoZ nom DL 110 0.1047 16.25 L.l
DIAMETER (D) 0.0949 nom D.147 0.0911 | 6.25 2,23
PERF. DIA. (d) 1), 0064 nom D.014 0.0066 DATES
STARBRRD | 550-15(3P)] 400 | waoox | wooox fWeb
REMaxKs Quter D.0215 [0.0177 |Packeo 12/4/80
Inner 0.031 0.0184 |sampPep 12/4/50
*Loading density of 0.2 g/cc in 200 cc Av 0.0186 nom 0.0263 0.0L181 {TEST FINISHED
’ {Web Dilference 1 1
{nom) closed bomb /Std. Dev. in %2 20, max -36.19 ~3.37 {oFFereD § /-
of Web Avg. ’ 1/;6/81
1D 0.9-1.3 1,15 |DECHPTON SHEETS
— 0:d 5 to 15 1L3.75
TYPE OF PACKING cONTAINEr FLBER DRUM: 1 @ 89 lbs. net. and J>-1b sample
REMARKS

.<¢ Chemical test results corrected for TV, graphite, dust and foreign matter
''This lot meets all specifications with exception that loadability is somewhat lower than

)
testreds

SIGNATURE Of CONTRACICR'S REPRESENTATIVE SIGNATURE OF GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE
R. A. Willlams J. E. Bland
ARRCOM FORM 214R 10 AUG 77 171
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PE-539

PROPELLAIT LESCR Ao SHEe T

N ———
REMORTS CONIRCL SYWMBOL

EXEMPT-PARA 7-2a

AR 335-15

COMPOSITION

25mm Bushmaster

DA LOT NUMBER

RAD-PE-559-21 (AY)

SPECIFICATION

COR ltr SARRA-IE, dated 30 October 1980

PACKED AMOUNT

95 1bs.

MFO AT RADFORD ARMY AMMUNITION PLANT. RADFORD. VA.

CONTRACT NUMBER

DAAADS-77-C-4007 oy

MITROCGELLULOSE

C-15333

ACCEPTZD BLcND NUMBERS

1ARY

NITROGEN CONTENT

%

K1 STARCH
{65.5°C)

MIN

STABILITY {134.5°C)

MIN

MIN

%

MIN

MIN

ave 1333 =%

L4+ miN

30+ MIN

EXPLOSION H?

MATIUFACTURE OF SOLVENT PROPELLANY

LA

PERCENTAGE REMIX T

owHols Q

__ POUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF 33 _ POUNDS ALCOHOL AND 82 POUNDS
Arher __ per 100 POUNDS SOIVENT

TEMPERATURES ° (0 l

FRICESS~-SILY

£iiT RESOVERY AT DRYEIG

[N ¥

DAYS HOURS

Maintzin Inert Gas Flow of 1/8-inch Positive Prassure

32

21

HMaintain Inert Gas Flow of l/4-inch Pogitive Pressure

32

21

35

6

62

Water Drv

Increase Temperaturei Maintain 1/4-ingh Positive Pressure

24

10

74

75

Coating Cvcle

2.

56

62

Post Coatine Water Drv

48

PROPELLANT COMPOSITON

£ 12373

37 FLSHED PROFELLANT -

i

STABILITY AND PHYSICAL TESTS

CONSTITUENT

PRCENT
FORUAULA

raangeg
TOLERANCE

FERCEINT

MEASURED

|

FORMULA

ACTUAL

Nitrocellulose

95.60

Remainder

95.49

WeAT 1esT SE, 134.5°C

No

CC40'! 60'No CC

‘IDichenylamine

0.90 20.490

Q.96

No Explosion

S

ar minl 5 or+

Potassium Sulfate

1.00 0.3

0.78

FORM OF PROPELLANT

TV

pe 1 | Cylinder]|

Methyl Ceutralite

2.50 Nominal

2.77

No. Perforations

7

7

IOTAL

100.0¢

100,00

Heat of Explosich,

Graphite

Q.40

Mawe

0.32

cal/g

900.5 nom

884.5

2.90 Max

1.41

Bulk Densitv,

Residual Solvents

1.7 Max

0.36

g/ce

(@)

.92

0,995

Moisture

1.10 +0.40

.05

Hygroscooicity

1.30 Max

.16

Loadabilitv, g -

\7

97.

min
)

Jomi 93,8

Dust and Foreicn Matten

0.10

Max

(=3 = =

.04

S —!}'7«»\
iu8cd a9

eyt
i Feoreli:agl Bl

w13 i
-F

- & o

EHEIREE

[tnches!

l
TEST ﬁ-?g

=559=-Z1i AT —5U

OF NUMBER

atoairvE RELATiVeE
IePHEA 1Y FCOgE

{ 1Emp

3i5 Dev. in T

V. N Je

of Mean Dimensions

Y3.900 4 Y9.27%

SPEQFICATION

OIE

FINISHED

SPEC. ACTUAL

~ RAD-PE—559-21 (AP

+158 102.23% | 99.98%

LENGTH (L}

V.106Z nom

.110

V. 1000

6.2 2,39

DIAMETER (D) D

.0949 nom

D.147

0.0905

6.25 2.99

PERF. DIA. (d)

0.0064 nom

D.014

0.0064

DATES

s .E’E 559-15 (AP

+90 100.007% 100.00%

Web

REMATKY

*L 1ding density of 0.2 g/cc in 200 cec
m) closed bomb

Quter

D

.0215

0.0185

PACKED 19 /4,80

Inner

0.031

P.0181

SRMPLED 1374780

Average(.0L30 nom

L0263

U.0Ll35

TEST an}i(’)/S 1

iWeb Dillerence
/Std. Dev. in %
of Web Avg.

20 max

-36.19

+2.19

L:0

D.9 - 1.3

17

DESCRIPTION SHEETS
FORWARDED

D

5 to 15

14.14

TYPE OF PACKING CONTAINER FIBER DRUM:

1@ 90 1bs

. _net.

and 5 pound sample

REMARKS

Chemical test vesults corrected for IV, graphite, dust and foreign matter.
This lot meets all specification requirements except that loadability is somewhat lower

than desirec.

e —

R. A. Williams

SIGNATURE OF CONTRACTOR'S REPRESENTATNIVE

J. E. Blard

SIGNATURE OF GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE

ARRCOM FORM 214R 10 AUG 77
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THE INFORMATION CONTAINED MEREIN SHALL PE-~559
8E USED FOR GOVERNMENT PURPOSES ONLY o
PROPELLANT DESCRIPTION SHEET P TPARK
COMPOSITION 25mm Bushraster DA LOT NUMJER RAD~PE~5§59-22(AP)
i MO 1er SARRA-IE, dated 30 October 1950 PACKED AMOUNT 95 18s.
- CONTRACT NUMBER
"5 X7 RADFORD ARMY AMMUNITION PLANT, RADFORD, VA, DAAA09-77-C-4007
: MiTROCELLULDSE _
C-15333 ACCEPTED BLEND NUMBERS NITROGEN CONTEN/ x(ng:ggr | STABILTY (134.5°C)
MAX % MIN MIN
MIN % MIN MIN
EXPLOSION HR
P - MANUFACTURE OF SOLYENT PROPELLAAT
U.9Z _ »OUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF =22 POUNDS ALCOHOL AND ____ 02 POUNDS
ether __ per 100 POUNDS SOLVENT PERCENTAGE REMIX 7O WHOLE
‘_ﬁﬁmﬂ,‘ﬂﬁé_’_"—t . BROCESS-SOLVENT RECOVEZRY Al DRYHIC SIS T
Maintain Inert Gas Flow orf i/d-inch Positive Pressure 32
21 Maintain Inert Gas Flow of 1/4-inch Positive Pressure 32
21 35 I'lcrease Terperature, Maintain 1/4-iuch Positive Pressure 26 ]
56 62 Yater Drv 10
74 76 Coating Cvcle . 2
56 62 Post Coating Water Div 48
PROPELLANT COMPOSITION  § 12378 OF FLIISHED PROPELLANT - STABILITY AND PHYSICAL TESTS
CONSTITUENT scamita_ | TOUCINEE | MEASUAED FORMULA actuat
trocellulose 96.00 | Remainded 96.73 | wearrestSP 134.5°C| No CC 40'|No CC 60
Diphenvlanine 0.90 | = 0.40 0.97 Jo Fxplosion 5 nr min {5 ar+ NE
Potassium Sulfate 1.0 = 0.3 0.90 FORM OF PROPELLANT Tvoe I Cvlinder{
%Methyl Centralite 1.5 Nominal 1.35 Jo. Perforations 7 7
[TOTAL 100.0 100.00 [ Heat of Fxplosi
Graphite 0.40 Max 0.31 cailg 900,53 29mi929.,0
Total Volatiles 2.20 Max 1.27 Bulk Densitvy,
Residual Solvents 1.7 Max 0.34 z/ce 0.92 min |Q.991
Moisture 1.10_ 1= 0,40 0,93 |Loadabilitv, g |3.97.9 noh 94.5
Hygroscopicitv 3.30 Max 0.88
1Dust & Foreign Marlex 0.10 Max 0.03
CLOSED 0.8 E PZOPELLAI DIEISIONS imenesy
1of Numser | ieh F 1 ot | EROrC of Mesn Dimenpisas_
1887 RAD-PE=300=22(ar) TI0 1 LUL. 337 100.99- _ SPECIFICATION ,  OIE | fiNisHED |  spec. ACTUAL
RAD=-PE=559=22 AP 158 | L1207/ ] LOL. 0%, ERG A (1) .1062 nom [0.110 D.1058 [6.25 2.72
DIAMETER (D) D.0949 nom |0.147 D.0895 16.25 1.15
oAD D PER?. CIA. (d) -005& nom | Q.QLZ \09058 DATES
STANDARD 559-15(AP) +90 | 10000% 106.00% | Web
REMATYS L _Outer 0.020010.03734° €0 12/4/89
Inner 0.0355] 0.019454"FL0 12 /4 /30
TEST FINISHE
*Loading density of 0.2 g/cc in 200 cc AT t-0L96 nom 10.027810.0183 178681
(nom) closed bomb "f,"t,?:"‘;;" 20 max ~55.386|-11.81§°F€RED]1/16/81
Lo 0.9 - 1.3 1,15 |DECKPION SHEETS
D:d 17.6 nom 15.37
TYFE OF PACKING CONTAINER FIBER DRUM 652D: 1 @ 90 lbs. ner. &nd J-pounc sample
REMARKS
e~ Chemical test results corrected for TV, graphite, dust and foreign macter.
" "~ ) This lot meets all specification requirements except that loadability is somewhat lower
_thamdesned
SIGNATURE OF CONTRACICR § PSORESENTATIVE isacm.run OF GOVERNMENT QUALITY ASSURANCE REPRESENTATIVE
R. A. Williams 17!.7. E. Bland
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THE INFORMATION CONTAINED HEREIN SHALL FE=229
a1 BE USED FOR GOVERNMENT PURPOSES ONLY REEXP%“SPCTO{’ ;\?llAs '7’“_"2‘-’3‘
PROPELLANT "WESUIP 11U Siieet™ - PT.PARA
COMPOSITION 25um Bushmaster OA LOT NUMBER  RAD-PE-559~23(AP)
SPECIFICA"ON PACKED AMOUNT
COR ltr SARRA-IE, thed 30 October 1930 96 1bs. net.
CONTRACT NUMBER )
"**4T RADFORD ARMY AMMUNITION PLANT. RADFORD, VA. DAAA0S-77-C-4007
HITROGELLULOSE
ACCEPTED BLEND NUMBERS NITROGEN CONTENT | KI STARCH | STABILTY (134.5°C)
{65.5°C)
C-15333 MAX ” N e
MIN - - MIN MIN
avo13:13 o] A3F aw 30+ MIN
EXPLOSION HR
. ISAIUFACTURE OF SSLVENT PROPELLANT
0.92  poUNDS SOLVENT PER POUND NC,DRY WEIGHT INGREDIENTS CONSISTING OF _33 __  “UNDS ALCOHOLAND _____13  POUNDS
'e—ﬁ_t___er PER 100 POUNDS SOLVENT PEICENTAGE REMIX TO WHOLE 0
___‘_%%p_@_m_a_s_&_, #2LCESS~SOLVENT RECOYERY AiiD DRYIG e |
21 Maintain Inert Gas Flow of 1/8-inch Positive Pressure 32
21 Maintain Inert Gas Fl)_Q__l[_-a_—-J_m_m_mm__;gscure 32 1
gl 35 Increase Temperature, M sure 24
20 62 water Drv 10
74 16 Coating Cvcle 2
56 62 2ost Coating Water Drv f 48
PROPELLANT COMPOSITION & 7378 GF fi "'SHLII PROFELLANT - { STASIUTY AND PHYSICAL TESTS
CONSTTUENT FCARGLA 18ieyAnce MEASuRED FORMULA ACTUAL
Nitrocellulose 95.95 Renainde 93,34 HEATTESTSP 1134.3°%°Cl Mo cC 40" g CC 40
IDiphenvismine 0.90 T 0.40 0.91 {No Exnlosion_ 5 nr min |5 hr+ NE
Potassium Sulfate 1.0 = 0.3 0.86 | FORM OF PROPELLANT Tvoe T Cvlinder
Methyl Centralite 2.15 | Yominal 2.39 [No. Perforations 7 7 -
TOTAL 100.00 100,00 THear of Explosioh. o
Graphite 0.30 Max 0.33 caljg 500.5 nomf 890.3 ‘
Total Volatiles 2.90 Max 1.49 | Bulk Density,
Residual Soivents 1.7 Max 0.52 2/cc 0.92 min 11.003
Moisture 1.10 = 0.40 1.07 {Lloadabilitv, gz 13797.5 acn 93.5
Hygroscopicitvy 1,30 Max 1.45
Dust & Foreign liatter 0.10 Max 0.05
K:.‘n‘ » - — 1
:,\'_'}.: AR ’G A i 2-A5eita J7 BI-ENSIGHS  fincaesi
N - ZA VE 232, GEV. in 3,
pre LOT NUWSER | TEMP “F1 ol ,me,s L faee of Mean Dimensions
’s}: T = ygmgu 35.920 93.5% SPECIFICATION DIE FINISHED | SPEC. | AcTUAL
t:t-'i'.-' T RAD=-PE=539=23(AP) 158 | J/-0Lis] 29.0Un{LINGTH (L) .1062 nom 1O, 110 70,1043t 6,25 2.60
® DIAMETER 0} 1), 0949 nom | 0,147 10,0888 2 2
o | ___RAD-PEc PERE. 01 d) D.0054 nom 10.012 10.0054 Ln%‘.s_a.&l.‘
b STANDARD sc5g..15(A0h +60 | 100.00% 100.00% | Web 1
e reas - Quter 0.0200] 0.0177{pacxec 12/4/80
SN Ir.aer 0.0355] 0.0195}sameLed 1274730
PR AV .0196 0.02/3]0. TEST FINISHEDY
' *Loading density of 0.2 g/cc in 200 cc {wis om%(.m 176 _nom 02/310.0130 NI 16/81
{nom) closed bomb e ien #1 20 max -55.86)~9.32 |OFER® /1497
0 0.9-1.3 1. 17 TFECRIPTION SH ETS
© IRWARDE
o 17.6 nom 16 AoED
TYPE OF PACKING CONTAINER  STBER DRUM 625D: 1 @ 90 1bs. net. and 6 pound samr
REMARKS
Chemical test results corrected for TV, graphite, dust and foreign matter.
This lot meets all specification requirements except that loadability is somewhat lower
than desire. .f::
Pf-.::-.' SKGNATURE OF CONTRACTOR § REPRESENTATIVE SIGNATURE OF GOVERNMENT CUAUTY ASSURANCE REPRESENTATIVE
t:'.‘-‘?!
L = R. A. Williams J. E. Bland
AL p
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THE IMFORMATION CONTAINED HERFEIN SHALL
8Z USED FOR GOVERNMENT PURPOSES ONLY

APPENDIX G

GUN TEST RESULTS
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PROPELLANT
BALLISTIC REQUIREMENTS 25mm APDS CARTRIDGES
N ~2048 contract o + .725 £1356 (21°C),5<10 Avg = 1341 m/s
ADMS-567895 Spac .\:o - .728 21326 . Ca AP
P+ .728 S$399 (21°0)
P+ 5.145 2496 (-54 +71°C)
~-0010 contract Vo = 1350 + 15 (21 €). s < 10 Avg = 1350 m/s
AS12013532 Spec - . o R
12613535 drawing 1:"' I g 45 (ZIOC) 135 Gm AP
A7'91 P+35 g 496 (71%)
1 . -‘ . :
Séé";%ou Vo + .72 §51375 (21%), s <10 Avg = 1360 m/s
@ = Vo » .72 §213.5

Sm AP

1'>C + 0.72 $£ 392 MPa
P, + 5.14 SC 490 MPa
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THE IMFORAMATION CONTAINED HEREIN SHA '
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PROPELLANT
HISIOPRY/DIRECTION

Radford 559~15 selected in 1978 using 1340 M/s  velocitv ecriteria. FPropzl-
lavt has 0.5 percent KZSO4 flash suppressant. Specification ADMS-567835 was

applicable.

Sepr. 79 - Projectile velocity ficreased to obtain Sushmaster specification

peuetration 134031350 /3

hug. through Oct, 79 -~ Muzzle blast anc flash defired as a problem by tne

aser. One-half gram KN03 added o solve problem. Incrveased pressure with

RAD=559-16.

Jan, 80 ~ Specificatinn AS12013532 (B + 3 s.d. S 49¢ ac 71°C and 1350 + 15
m/s) and drawing 12013525 in effect, FACC recormended:{vef. letter OE-80-910,

18 Jan. 80) to user:

a. Make and test propeilant with salt before propallant I awing changed.

b. Make and zest four pilot iots of two webs {increased) and two ceating
levels to increase the propellant progressivity and reduce pressure,

Note: Recommendation 44 was_wot _accepted,

Recommendation 4B was asccepted fovr partial implementation,

Juns 80 -~ Drawing 12013535 changed per direction to incorporatz 1.0 pegcent
rotal KZ&O4 (in propeilant},

Aug. 80 - Lot AD 35%8-17 witn I % KZSO4 ({iucreace of 0.5%) was received and
tested, Pressures were high and prepellant returned to Radford for addiriom

of more ccating, blending and shipment sack to FACC.

Qct. 80 = Let RAD 559-17 (B) received and tested., Lot was improved but still

pressures were tco high at +11°%.

Oct. 80 = Lo RAD 559-18 and ~19 received and tested. It was determined by
Radford aftezr chipment that the lots were contaminated with DNT., The propzl-

lant alsv had not been configured as specified as recimended (Ref. «Bj,
178
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THE INFORMATION CONTAINED HUREIN SHALL
B8Z USED FOR GOVERNMENT PURPQOSE” CHLY
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RAD~359 ler 19 was too slow, and lot 18 was better tut the configuration

and contanination werse gignificant departures from the configuration in tle
12013535 d-awing.

Oct, 80 = Meetingz at FACC. Radford was dirécted to proceed wifh another four
pisot lo.s (twe webps and two coatings of each web) in an attempt ot retune

the cortiguration, Radford lot 559-15 was established as 2 reference powder
fox closed bomb purposes. Closed hamb results were to be used fo2r comparisens

since Radford weas not able to perform ballistic firings.

Dev, 30 through Jan., 81 - Received and tested Radford 559 lot =20, -21, =22,
aﬂd -23.

before shipment, the loading dermsity w..s effected and was too low (approx=

Letermined that due to last minute rsblending perfarmed at Radrford
imately 93 percent of nominal)., Bballig-ic data ~ere obtaired by overloading
and viorating the case and charge. RadforZ lot -21 showed promise if the

charge loadability could be increased.

Jan.81 -~ Meeting at Radford for definition of redirection for the next lot
RAD~559-24. RAD~21 was to be copiec but with iucreased loadability. Salt
level to “e maintained ar 1.0%.

Apr. 81 - RAD let 559-24 received at FACC and tested. ‘This lot was too slow
Blendad

samples of RAD-17 (too fast) and RAD-24 were tested at FACZ, and a 25 percent
RAD=24 and 75 percent RAD-17 extrapolated ts a better rolution.

and was also found to be contaminated with other propellant pieces.

Apr. 81 = Meecting at Radford tn redirect future efforts.
baliistic resulits of the RAD=24/17 blends.
the blends using the full capacity blenders and ship the samples to FACC fer

FACC praseated the
Ledford was directed “o repeat
ballistic testi. Radford was directed also te equip themselves, with help
from FACC, to ballistically fire 25mm APDS-T ammunition by Jul - 1981. No
changes t> the specifications were -:quested by Radford personn.l, Radford .
was also iirecced, when processing -or the 20,000 1b. mid-Julv lot, to pro-

vide "nigh" and a "low" coated batches which would be bicnded to provide the

proper ccating.
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14, June 8! ~ FACC received blended RAD lots 559-~26, =27, =28, =29, and =-30.
FACC also received two samples from the 20,000 pound lot for uid=Juiy del-
ivery. These samplaes were to be one '"high" and one "low" for blending o3
purposes, The five blended samples wera ballistically tested at FACC. OCf
those samples fired, three were fairly close together in performance but all
were high in pressure at ambient temperature. The '"low~high'" samples from

the 20,000 pound lot were even higher and had to be fired with 4 to 5 gra..

reduced charge weighte,

15, July 81 ~ FACC compiled the data from (14) above and transmitted to inter-
ested government agencies prior to meeting at FACC on 7 July 1981,
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THE INFORMATION CONTAINED REREIN SHALL
8€ USED FOR GOVERNMENT PURKOSES ONLY
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FACC

RECOMMENDATIONS:

GOVERNMENT:
1. #rovide funds to Radford to establish ballistic capability,
evaluate Dutch propeilant and establish 20,000-pound lot
as deliverable,

¥ Impleuwent secoad source work directive on STS contract.

RADFORD:
t. Establish ballistic capability,
2 Evaluate Dutch lot MC 07«78 in closed bomb and Mann barrel.

3, Establish limits of propellant parameter for blending of two
segments of 20,000-pound lot,

FACS:

1. Investigate RAD=1% and Dutch lot 07-78 further over temper-
ature range axainst a812013532 requirements,

2. Establish a more accurate relsticnship Letwsen chamber pres~
sure and case mouth pressure. Ten percent may be too large.

o Include Uerlikon P, location in 4#valuaticn (2pproximately
20ma differance befween Oerlikon and CONUS pick=-up
locations).

3. Re~establizh pressure differentizl for new Oecrlikon pressure
transducez locationm.
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25mm FCREIGWN PROFEILANT COMPARISONS
. a2
WS _P=2078 MC 06-78 W
0,158" Lergth 0.128"
3,094 Dicuecar 0.100"
0,9063" ———————— Inner Diameter 0.0u67"
0.0i85" ~~——eecem feb Thickners 0.019"
100% RQRadford TBD
1007% RFRadford TBD
97.94 NC, % (13.2%) ——o-
N 1.03 DPA,% — —
1.03 —me Kzsom’/. 0.9
s Ethyl Centralite,} ————e— 1.4
3.0% - Camphor,% .0.8%
0.1 Graphite,? 0.1
1.1 Moirture,% 1.2
0.5 Alcohol, %
0.2 Ether,%
1.02 Grav. Density,gm/c( ————o--—— 0, 999, C‘:
0.7 RS, % 0.8
1.9 v, %
928 HOE, Col/gue . 906 .
&
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DUTCH 25mm AP PROPELLANT

3ALLISTIC RESULTS IN M791 DESIGN

“‘.:: 9.““". ,w‘;' ?C' PS, ?C.' Vo, Vo, Tgmp.

No. W, c a MPa ) 37sd m/s sd C Remarks
w I3 8.0 $ ALS) 4.1 %07 1337 3.3 -i-.28 ATP-1525
Moiied v J > ey (.3 «15 1349 1.5 +28 AlP-1525
w )'e'q 4 9 18) 3.2 193 LRRA 1.2 +21 ATP-1532
W, )e'4 4 ) . 13 2.8 500 1397 3.7 +71 ATP=-1532"-
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APPENDIX H

PRODUCTION ENGINEERING INVESTIGATIONS
(PEI-559-17 through 19)
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THE INFORMATION CONTAINED HEREIN SHALL
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——— .

June 6, 1980

o SPECIAL OPERATING INSTRUCTIONS
I. MATERIALS MANAGEMENT

A. Materials Coutrol

. Following is 2 list of materials *cequirégi for the manufacture of 25mm propellant:

Nitrocellulose (13.152N) MIL-N-244

Type 1, Grade C
Diphenylamine (DPA) MIL-D-98
Potassium Sulfate - MIL-P-193
Graphite MIL~-G~155
Methyl Centralite* MIL-M~19719

*™Must be ground - 97 percent minimum to pass a 70 mesh screen.
- II. PROPILLANT DEPARTM:MT
Type Propellant: 25mm

@ Approximately 5,000 pounds - 16 mi.ces will be requir-d.

Percent by Weight,
Composition Spec.f.cation Weight pounds
Nitrocellulose* (13.15 + MIL-N-244 100.00 348.0
‘0.05% N: Cotton Linters) Type I, Grade C
Diphenylamine (DPA) MIL-D-98 1.00%* 3.5 |
Potaszium Sulfate MIL-P-".93 1.00** 3.5
355.0

}

*Use dblend with N closest %o 13.20 parcent.
**Based on nitrocellulose weight.

Nitrocellulose requirements are as foilows:

Acceptable iJlmdits

Solubility 40 to 49 percent
Fineness Final Blend: 90 -
.. Control: 83
o Accept: 77 to 95
T
SN Freeness Final Blend: ) ¢
416 to 550 ml )
x91
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' ' ' ! X
Solvents ) Acceptable Limits :‘ta
92 pounds solvent per 100 pounds 326 pounds of solvent per mix
dry weight of ingredients
65 pacts ether per 100 parts solveats . 212 pounds of ether per mix
35 parts alcohol per 100 parts 114 pounds of alcohol per mix
solvents
A. Chemical Grind
Weigh ingrodients as required in accordance with the follcwing:
Ingredient Weight/Bag ' Tolerance
K250, 3 1b 8 ozs. +/- 0.3 oz
DPA 3 1bs 8 ozs. +/- 0.3 oz
Graphite* 10 1bs 0.0 ozs. +/= 0.3 oz
Methyl Centralite As determined
*Graphite weight is based on _5,000 pcunds per batch.
P
B. Nitrocellulose Area . v
Supply a sufficient quant’ty of nitrocellulose (13.15 + 0.05% linters) to produce
16 mixes (348 pounds/mir).
C. Dehydration
l. Use General Operating Instructiocns ar? the following specific inatructionms:
Number of blocks/mix 4
Dry weight of NC per block 87
Gallons of alcohel per block (min) 17
Nominal dwell time, minutes 1
;-;,- Wet weight of individuval blocks, lbs 104 +/- 4
d
X 2. Weigh dehy blocks and record individual block weights on flow cards.
Ta! Identify each mix by NC blend mumber and type of propellant.
z." 9. Solvent Mix House
M . .
' l. Use General Operatir, ?rocedures for preparing DPA with ether (mixed solvent).
Mixture calculated v/eights of ingrediemnts for preparation of one fincl mix
charge and one sclvent mix are as follows: ) N
6\"')
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RS One Final Mix, 16~1/2 Finel Mixes,
e Ingredient nounds pounds
Ether ©212.3 3502. 95
Diphenylamine 3.5 57.75
TOTAL 215.8 : 3560.790

2. A laboratory snalysis must be performed on each tank of solvent mix. The
laboratory sample must meet the following requirements:

Ingredient Percent Ingredient
Diphenylamine 1.02 to 2.22
Ether 97.38 to 99.38

E. Final Mixer (mixer temperacture 50° maximum)

1. Build alcohol to 114 pournds and add the alcohol to the mixer. The alcchol add
weight i3 determined b; subtracting the dry nitrocellulose weight from the total
wet weight of the dehydrated blccks aad subtracting the differerce from 114 pounds.

2. If there is no alcohol build, there must be a minimum nf 10 pounds added to the
mixer.

.« 3. With the mixer in operation, gradually add 348 pounds of nitrocellulose
CO (split blocks} to the mixer.

4. Mix for 4 to 5 minutes.

5. a. Standard Method - Allow 216 +/- 1 pound of mixed solvaents to start
flowing into the mixer.

b. Alternate Method - Add 3.5 pounds (3 lbs 8 ozs +/- 0.3 ozs) of DPA to
10 pounds of ether in a solvent boot. Stir the mixture with a wooden
paddle until the DPA is dissoived (approximately 1 minutes). Add the
slurry mix (DPA-ether) plus an additional 202 pounds of ether to the mixer.

6. Add one bag of K80, (3.5 pounds) to the mix. Distribute the chemical evenly.
7. Add 40 pounds of remix (strands, split press hlocks, and heels) if availatle.
8. Close the 1id and mix for 25 minutes.

9. Ten minutes, minimum prior to discharging the mixer, an additional solveat add
(ether/alcohol in a 2:1 ratio) may be made, as required, to produce propellant
which will extrude within the desired pressure range. Record all solvent adds
and exact nixing time on the flow card.

-

10. Continue mixing unfil a mirimum mixing time of 40 minutes (time after the start
of solvent mix addition) has occurred. . -

>
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11. When the desired mix congsistency has been obtained, pull the mix into tubs.
12. Charge the required amount of propellant into the maceratcr.
13. Macerate for.a minimm of five minutes.
14. Pull the macerated propellant and deliver to the preblocker.

Alternate Mixer

1. Produce 16 mixes usi- ; Beken-Mixer (double-wing) and curvent GOP.
2. Mix time will be 30 minutes or as specified by initiating engineer.

Preblocking, Macaroni, and Final Blocking

1. Freblocker - Sufficient dwell time to make blocks for macaroni przss.
2. Macaroni ~ Use one l6-mesh screen.
3. Final Blocker - 30 seconds (minimum) high pressure dwell time.

Press and Cutting House

1y
U

Lots RAD-PE-559-17 -18 ~19
Type Press Vertical Unmodified 12-inch press
Ne. of Screens . 2 (16 aad 40 mesh) for all lots
No. of Dies/Press 20 fur all lots
Agate, inch 0.147 0.170 ¢.190
Pin, inch 0.014 01016 0.018
Pin Circle, inch 0.090 0.104 0.115
No. of Pins for all lots
Extrusion Pressure, psig 2,000 - 2,800 for all lots
. Lots RAD=PE-559~17 -18 ~19
No. Mixes 16 * *
Type Cutter Small Arms for all lots
Green Length, inch (+/- 0.001) 0.110 0.135 0.150
Quter web, inch 0.150 0.190 0.213
Ioner Web, inch 0.150 0.190 0.213
Cutting Die, inch 0.150 : 0.190 0.213
No. of Blades 28 for all lots
Roll Size, inch 1-1/2 plain for all lots _ .
Gear Train D, for D, x 180 x 160 65 . 80 90
x 89 . ~

*Four blocks, two press loads, or approximately 200 pounds will be extruded
for lot RAD-PE-559-18 and the same quantity will be extruaed for lot RAD-
PE~559-19. These two lots will be claced in sausage bags at cutting. -
194
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4

1. Adjustments may be necessary in the gear train and cutting dies to

cbtain correct dimensions. For lot RAD=PE-559--17 tho correct average
length is 0.108 +/~ 0.005 inch for averages of i0. If first average of

i0 is outside limirs, a second set of ten measurements will be made and

the average of 20 will be used for decisions (one gear tooth = 0.0014 inch).

2. Use water/alcohol mixtuve in dripolator <n cutting machines.

3. Cutting machines must be kept in adjustment so as "tails" do not exceed
S percent.

4. - The lot must be properly identified.

Solvent Recovery

—— ——

1. Prior to charging the Solvent Recovery Tank, the tank used must.be cnecked
tc assure that all equipment, including U-gages, recorders, etc., aTe in
proper working order.

2. Identify buggies aud sausage bags with lot number, and propellant type.

3. Load at 21 +/- 3°C. Put identified sausage bag pilot lots RAD-PE-559-18
and ~19.on top of SR tank load.

4. Maintain inert ges flow to 1/8-inch positive pressure for ﬁz hours.

-

S. Increase inert gas flow to 1l/4-inch-positive pressure and maintain for
32 hours.

5. Turn on heat exchanger and control at 35 +/- 3°C at 1/4 inch positive
pressure for 24 hours.

7. Cover with water until ready for transport to water d4ry.

8. Identify buggies with propellant type, PEI No., SR Bldg. and Tank Nos.

9. Pull the lot ~ud transport to water diy.

Water Dry

}¥. Lload propellant lot in Water Dry and cycle at 56 - &2°C. Put che two lots,
RAD-PE~-559-18 and ~-19,in identified sausage bags on top of water dry tamk
and load.

2. Water dry propellant for 10 days.

3. Separate water from propellant and allow a 24-hour drainuge perioc. Load
971 pounds into numbered stainless steel dump buggies. Take representative
samples from first, third and fifth buggies for "sausage bag" TV. Be sure
they are identified by buggy number. Qualicy Control will weigh 971 grams =
to within 0.1-gram = -e and after a 10-hour air dry cycle and the average
of the three TV resu.ts should be 900 +/~ 10 grams after drying.

195



\-':tf.' A A P LI O @ B SR P 0 Rl UL FNA L Sl § L Ch Ao @ ot BN B e F0 I By 2ie Dip I 40 E Nl ¥ Nt bl el Rt i P R LR A S R il R |

THE INFORMATION CONTAINED HEREIN SHALL
' 8E USED FOR GOVERNMENT PURPOSES ONLY

- ;

PEI 559-17 chru 19 . - June 6, 1980
. /’

Water Dry (Comt): . 'ﬁ{)

4. When sausage bag TV results are available, check buggy net weights, record
changed weights, and transport buggies to coating house as necessary.

S. Algso, take three 971~gram "sausage bag", air dry, TV samples from lots
RAD-PE-18 and -19. QC will weigh these before and after drying for 10 hours
in air dry tank.

6. 3Send a representative 2-pound sample from the''sausage bag" samples from lots
RAD-PE-559-17, ~18 and -19 to lab for complete analysis. Label "uncoated."

Coating House :

1. Check out coating barrel system by UOP to see that all valves are open or
closed 2s required and to determine that temperature controls are functioning
satisfactorily before coating operation commences.

2. Check out ventilating system and be sure butterfly valve is open.

Coating Technique#* : .

1. Charge wet propellant (900 pounds, dry weight), build water weight to 90
pounds and add 128 pounds of alcohol.

2. Start barrel rotation. ‘ : éi}
3. Bring barrel temperature to 75 +/-1°C (167 +/- 2°F).
4, Rotate for 15 minutes at temperature and stop barrel.

-

S. Add mernyl centralite and ethyl alcohol slurry in three equal increments of
9 pounds 5.7 ounces of methyl centralite in 16 pounds of ethyl alcohol by
means of tank lid using l-inch orifice and minimum of 5-minute dispensing time.

6. Rotate barrel for two hours (+/~ 5 minutes) starting from start of additiom
of last increment of methyl centralite.

7. Ccol coating barrel to 40°C and cycle 10 minutes.

8. Wash propellant with cold water from coating barrel through trough and
discharge into buggies.

9. Transport to water dry identified by appropriate lot number.

K. After Coating Water Dry

Water dry at 56 - 62°C for 48 hours.

*Uging GOP 4-9-21. 196
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PEI 559-17 thru 19 June 6, 1980

1. Charge 5000~-pound lot.

2. Maintain temperature of air at 54 +/- 4°C (129 +/- 7°F) for a sufficient

: time to obtain a moisture content range of 0.85% to 1.25Z. Estimated
time is 10 hours. A 2@ minute M&V and GCTV samples should be taken after
10 hours.

3. At the end of drying cycle, allow a minimum of one hour cool-down at 100
+/= 5°F with blowers running.

4. Upon completion of drying, send propellaﬁ: sublots to Blending and Glazing
in drop plug buggies.

M. Blending and Glazing

1.* Charge lot into a blender barrel and rofate for 10 minutes (ungraphited).

- 2.* (Obtain a one-pint sample from the lot, label, and send to Chemical
. laboratory for 20 minute M&V analysis.

a. If M8V results are within range of 1.00 to 1.30 percent, no
"% adjustment is necessary.
X y

If M&V results are less than 1.00 percent, the water add can be
calculated by the following equation:

Pounds of

Propellant x 1.15 ~ M&V Results . pounds of water to add
1.00

| 3. After the moisture cor :ent has been adjusted, glaze propellant batch with
0.2 percent graphite ugsing a 3-hour glaze cycle (10.0 pounds/5000 pounds).

4. Screen propellant. Use followiag screens:

Acceptance -~ 0.19 - .266 dia opening and .125 (L).
Fine - 0.086 dia opening

;
d S. Pull lot intc fiber drums and identify by lot RAD=-PE~-559-17 number.
4 6. Obtain a 25-pound sample from lot after screcning has been completed.

Label sample for gun, chemical, HOE, closed bomb, bulk density,

hygroscopicity, and physical dimensions. Identify sample by proper lot
aumber.

7. Glaze:the two small: lots with 0.2 percent graphite for 1 1/2 hours using a -
fiber drum and procedure, HXD-4<11-140. ‘A 25~pound final lot sample will
N be taken from each of lots.RAD-PE-559~18 and -19 after glazing. For tests =
as described in pteceding paragraph six.

.o . Y PR . . . > . .
- .. she . - . " . - - . e « 7 oree & . - A T

*SCeps 1 and 2 are necessary only if GCTv fton air dry sample is not acceptable.
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F25 PRI 559-17 thru 19 - June 6, 1980

)
8 M. _Marking and Addressing

--i}:

LD Marking and address is to be as follows: .

,’.‘::: One side: PROPELLANT EXPLOSIVE (SOLID) CLASS B

t:) : 25m GUN

o LOT RAD-PE-559-  *

RS WEB MP GRAIN

e : LBS NET _LBS GROSS

:.$ ~_CU FT PACKED ok

Y *Insert as applicable -17 for 5000-pound lot with 0.019" web, =18 for 50-100

‘-g: pound lot with 0.02l-inch web and -19 for 50-100 pound lot with 0.024 inch web.

et

b TO: FORD AEROSPACE AND COMMUNICATION CORPORATION

u 33600 ORTEGA HIGHWAY

2 SAN JUAN CAPISTRANO, CA. 92675
:-;.j . MAIK FOR: CONTRACT DAAK30-80-C-0010
A
- FROM: COMMANDER
: RADFORD ARMY AMMUNITION PLANT - ]
. RADFOKD, VIRGINIA 24141 Y
N CONTRACT: DAAAQ9-77-C-4007 ~r
'}::‘
¢~ III. TECHNICAL DEPARTMENT
N
A. Quality Control
J :
.. 1. Moanitor and inspect the propellant outlined under this PEI using Standard
-jx; Inspection Procedure and Special Operating Instructions contained herein.
3
5 ‘
§~. 2. Ensure that the propellant is kept separated and properly identified at the
"3. cutting machine,in the powder buggies, at solvent recovery and at water dry.
v
a0 3. It is requested that the following data be taken during pressing:
Y i -
V.l . a. Granule length, diameter, web, web difference, percent tails,
¥ and perforation (20 grains)
_...“ b. Extrusion pressure (2/shift).
AN
;’ 4. Composite samples of cut propellant will be cbserved for closed perforations
::j:': twice per shift (25 grains,/sample). If closed perforations are found, QC
bsio wiil notify Production and initiating engineer. .
n.* 5. Perform 100 percent inspection of coating of ptopeliant.
N . &
:{’ 6. Deliver samples from water dry and Finishing area to Building 7105 as
N outlined in this PEI.
¢
o 198
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3. Internal Ballistics laboratory
. "Prepate and forward all propellant samples to the Powder Laboratory and
—. .Ballistics Rsuge as outlined in this PEI.
2. Perform heat of ex{:losion test on coated and uncoated samples from lots
RAD~PE~559-17, -18 and -19.
3. Perform 5 shots closed bomb tests on uacvated samples from lots RAD-PE-
559-17, -18 and -19. Use 200cc closed bomb, 0.2 gm/cc loading density
and reference lot RAD-PE-559-11.
4., For final lot, perform 6-shot RQ and RF tests at +/- 90°F and 0.2 gm/cc
—~ —-loading density in 200cc closed bomb. Use lot RAD-PE-559-16 (AP) for
" reference lot.
5. Obtain engineering unit printouts for clnsed bomb tests.
c. Powder Laboratory
1. Perform chemical and physical analysis on lot samples as outlined in the
following Sampling and Testing Instructions table.
e‘.‘ Ballistics Area
Perform (70°) velocity, action time, chamber, and muzzle pressure tests in 25mm
gun components on final lot. Samples will be fired at charge weights determined
by RQ and HOE. Make siagle shot firings for velocity, action time, chamber, and
muzzle pressure combined at charge weights determined by initiating engineer and
Ballistic Range supervision. It is alsoc desired that igrition delay time be
ascertainable. Use the foliowing test plans for tests:
Test Charge Lot RAD~-
Number Weight PE~-55%- Temp., °C ’F
1 96.9 16 . +21 +70
2 96.9 16 +21 +70
3 96 17 +21 +70
4 96 17 +21 +70
5 926 17 +21 +70
6" 96.9 16 +21 . +70
7 96.9 16 +21 , +70
8 98 17 +21 +70
9 98 17 +21 +70
10 98 17 +21 +70 '
11 96.9 16 +21 +70 . -
12 96.9 16 +21 - - 470
a0 . “13-17 * 17 +21 +70
Yoy 18 96.9 16 +21 .. +70 =
19 96.9 16 +21 +70
20-25 * 17 +21 +70
26 96.9 16 +21 +70
27 95.9 16 +21 +70
28-32 * 17 54 =55
199
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Test Charge Lot RAD-

Number Weight PE=559- Temp., °C
33-37 id STD 12-12-74 -54
38-42 * 17 +71
43-47 batd STD 12-12-74 +71

*Weight to be determined from 96 and .98 gram-charge tests.

** Uge existing loaded rounds and measure velocity, only.
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M-10 Propellant Zfor 25
Q€ Check Sheet
PEI-559-17 Thru 19

3
- Record accual data where possibla
I MiA Nuﬂbexg ac Lot N ers
1. (a) Date 1 | _
(b, Shift !
|
Solvent {ix Final Mixer and Macsarator *
2. (a) Check temperature (50°F max) i
(b) Alcohol added to build to 114 lbs/mix
(¢) Nitrocellulose
1. Blend No. L
2. Linters - 7 Nitrogen (13.15 +0.05%)
3. Solubility (40 tc 49%)
4. Fineness - Control: 82 -~ 90 ml
Accept: 77 - 95 ml
S. Freeness - 416 to 550 ml
6. Z TV -
(d) Dry wt. NC added (348 1bs)
(e) Wet wt. NC added
(£) Mix Timz (4-5 min.) Stop watch timed
(g) Mixed sclveats added w0y
DPA - 3 1bs 8 o0z. +/- 0.3 oz o’
Ether - 212.3 1lbs
(h) DPotassium Sulfate added - 3 lbs 8 oz
+/- 0.3 oz.
(1) Remix (clean,no screens or foreign
material)

(3) . - in 100Z remixes - check type
(clesn propellant) No evidence of
other formmlations in remix

(k) Total mix, time, 40 minutes .. ..

(1) Solvenc add if ANVe "o Wl Loty

R A

_.{._.—-— -

(x) Yo foreign material at mixer or
mscerator

(n) Macerator properly luaded (No Bridging)
(0) Macerator time co:rect (5 sinutes min.)

PRESSING
Use vertical 12-inch press
3. Dies used (varify each)

Lot - RAD-PE-559 =17 -18 nr <19

(a) Agates 0.147  0.170 0.19 @3}

(b) Pin (7/die) 0,014 0.916 0.018

(c) Pin circle 0.090 0.104 0.115 ] )

(d) 2 screens (16 & 4C mesh) - e

{e) Extrusion Pressure (2000 - 2800 psig)
uging vertical li-inch press
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4-10 Propellant for 25m=
QC Check Sheet .
PEI-559-17 thru 19

Record actual data where possible

Mix Nimbers or LLt.Numbers ¢

13

CUTTING }
4. Small Arms Cutter verify satup) '
17 18 19 i
{(a) Outer web, inch 0.150 9.190 0.213 i
(b) Inner web 0.15¢ 0.1%0 0.213 :
(c) Cutting Die 0.150 0.190 0.242
(d) No. of Blades 28 28 28 !
(e) Roll Diameter 1 1/2" Plain ]

{f) Gear trainD; . 65 80 = 90

For{}x 180 x 160 = 89 t

(g) Length of grain, 0.110 0.135 0.150
inch (+/- 0.001)

5. GREEN PROPELLANT DIMENSIONS

Average of 10 Measurements Desired Average

17 -
Gj (a) Length " 0.109 +/- .002
(b) Outside diameter 0.122 +/- .004
(c) Outer web; 0.021 +/- .002.
(d) Perf. diameterl 0.011 +/- .006
(e) Inmer web; 0.020 +/~ .002

(f) Perf. Diameter. 0.011 +/- .002

(g) Inner Web 1 0.0196 +/- .003

{(h) Perf. diametery 0.010 +/= .G02 ]

(1) Outer Web, 0.020 +/- .002

(3) 2Z"Tails" not to exceed 5% 1

(k) Lot properly identified

(1) Remix left from mix
1. Press heels, lbs
2. Press extrudate remix, lbs
3. Cutting machine remix, lbs

6. SAMPLES TAREN FOR"SAUSAGE BAG" TV

(a) From water dry (aftex 10 days)
1. Buggy one (971 zms) record weight
weight after 10 iirs air dry
2. Buzgy thxce {971 gms) Record wt.
weight aftar 10 hrs. air dry.
3. Tuggyfive (971 gms) Record wt. .
weight after 10 hrs. air dry. :
& {d) Two pound sam3les seat to iab for
complete analysis from each lot.
{Composite 3 bags "sausage bag' Air Dry
samples)''Labhel befors coating'

LSl PV v
1 T8
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M-10 Propellant for 25 mm
QC Check Sheet =~
PEI-559-17 Thru 19 ‘ L

—Record actual data where possible

i - - Mix{Numbers or {Lot NumberJ
COATING )
{(a) Correct wet weight of powder added
to barrel (900 pounds, dry wt.)
- {b) Water weight built to 90 lbs
(c) Alcohol added (128 pounds)
(d) Barral temp. brought to 75 +/-~ 1°C_ -
and rctated 15 min. ———- - -
(e) Add 1 - 9 1b. 5.7 oz of Methyl
Centralite in 1§ nounds Ethyl
Alcohol with 5 minutes dispensing
time
Add 2 - Repeat of add 1 .
Add 3 - Repeat of Add 1 -}.
(£ Rotate barrel for 2 hours +/- 5 min.

Time started
Tine stopped i
(8) Cool barrel to 40°C and rotate 10 min. ; 35%3
before discharging with cold water. i N\

(h) Lot identity correct before trans- | ]
perting to water dry. . |

Verify Water Dry Time and Temperature
56 - 62°C for 48 hours.

Verify Air Dry time and temperature
54 +/- 4°C for 10 hours.

T
i
Sample after 10 hour air dry for a 20 min. !
M&V and GCTV L
]
|

Blending and Glazing and Screening
- =Check Lot Mumbers-

(a) Amount of blender charge corcect

(b) Preblending time correct !

(e) t moisture adjustment correct ]

(d) &4mounc of graphire correct (101bs/50001b] i |
{
|

(e) Blending and Glazing time correct (3 hrs)

(£) Screens ciean and correct i

{(g) Drums identified correctly

(1) 25-pound final lot sample taken from B
each lot. |
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