
T71-E INFORMATION CONTAINED HEREIN SMALL
@C USED FrOR GOVERNMENT PVRPOSIS ONLY

4ZI HERCULES AEROSPACE DIVISION
"HERCULES INCORPORATED

8%RADFORD ARMY AMMUNITION PLANT

RADFORD. VIRGINIA 24141

Best Available Copy
...... < I 3 1984

Final Engineering Report
on

Production Engineering Project PE-559

AMCMS Code 4111.16.0411

Methyl Centralite Coated M1O Propellant for the
25-um Bushmaster Gun Projectiles

RAD 110.10

i .:' .J



"THE INFORMATION CONTAINED HEREIN SHALL

8,E USED FOR GOVERNMENT PURPOSES ONLY

"" The views, opinions, and/or findings contained in this report are those
of the author(s) and should not be construed as an official Department of
the Army position, policy, 'or decision unless so designated by other
documentation.

The citation in this report of the names of commercial firms or
commercially available products or services does not constitute official
endorsement by or approval of such commercial firms, products, or
services by the U. S. Government.

4.?

.4.k

Destroy this report when no longer needed. Do not return to the
orisinator.

servces y th U.S. Gvernent
4di



I:THE INFORMATION CONTAINED HEREIN SMALL
BE USED FOR GOVERNMENT PURPOSES ONLY

______Unclassified

SECURITY CLASS! FICATiOI4 Or THIS PAGE (Whuen Date Entered)__________________

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
______ REPORT___DOCUMENTATION______PAGE_ BEFORECOMPLETINGFORM

I. REPORT NUMBER 12. GOVT-ACCESSIONUk 3 REC!PIENT'S CATALOVP NUMBER
- PE-559 li~

RD110. 10~ I fl'V'..&
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

METHYL CENTRALITE COATED M10 PROPELLANT FOR THE Final Report

25-MM BUSHMASTER GUN PROJECTILES I.P~PRIGOG EOTNME

7. AU~THOR(*a) a. C"?TRACT OR GRANT NUMBER(e)

R. A. Williams D-AAAO9-77-C-4007

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PRO'SRAM ELEMENT. PIOJECT, TASK

Radford Army Axmmunition~ Plant AREA & WORK UNIT NUMBERS

Hercules Incorporated

Radford, Virginia 24141

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Rock Island Arsenal September, 1984
Bradley Fighting Vehicles (formerly Bushmaster) 13. NUMBER OF PAGES

AWarren, MI 205
14. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) 15. SECURITY CLASS. (of this report)

4I
IS.. DECLASSIFICATION/DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of thI3 Report)

~ Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, It different from Report)

III. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse slide It necoeaauv and Identify by block ntabor)

25-mm gun Lead 2-ethyl hexoate Combined dinitro-
BuhatrCamphor toluene and methyl

'Methyl centralite Single-or seven-perforated centralite deter-
'"Ethyl centralite M1O propellant rant coatings
Paranlex G54 resin Deterrent coatings (cont)

The purpose of this project was to develop a deterred single-base propellant

which would meet the chemical, ballistic, flas1N at..d noise requirements of the
25-mm Bushmaster gun system.

:',-Early work coaicentrated on developing a single-perforated, methyl centralite
deterred M10 for the HEI-T round. Effort culminated in the production of

* lot RAD-PE-559-6 which -was accepted by FACC and used as a reference lot for
future Propelilanj vrocurement.:ýT:cont)

DDI lJý AN"73 14n3 E01ITON OF I ,IOV as Is 0001't Unclassified

SECUMrY CLASSFICATION OF THIS PAGE (When Data Entered)



K' THE INFORMATION CONTAINEO HEREIN SHALL
SE USEO FOR GOVERNMENT PURPOSES ONLY

Unclassified
" SE[CURITY CLASSIFICATION OF THIS PAGK(Whan Data Entered)

20. Methyl centralite deterr2d, seven-perforated, M10 was developed for
the APDS round. Lots RP.J-PE-559-15 and RAD-PE-559-16 were accepted •:.

by FACC. Field testing of lot RAD-PE-559-15 gave excessive noise
and flash. As a re3ult, potassium nitrate salt was added to the
charges of lot RAD-PE-559-16. Field testing of this lot was acceptable.

However, subsequent lots incorporating increased levels of potassium
sulfate, added in the chemical formula to reduce the noise and flash,
created excessive gun pressures. Production of subsequent lots was
initiated to meet new requirements of FACC with respect to noise, flash,
high gun pressures, increased projectile weights as well as adjusted
ballistic requirements.

•%,• SECURITY CL.ASSIFICATION OF THIS PAGE(W•hen Data Entered)



THE INFORMATION CONTAINED 1'EREIN SHALL
89 USEo FOR GOVERNMENT PURPOSES OMLY

CONTENTS

Page

Introduction 1

Engineering Effort 2

Work Scope and Specification 2
RAAP Gun Test Facilities 3
FACC Evaluation of Existing RAAP Propellant for HEI-T 4

and APDS-T Projectiles
RAAP Laboratory and Closed Bomb Studies 5
NC Coated 7-Perforation Single-Base Propellant for a

the APDS-T Projectile
APDS-T Coating Studies 7
State of the Art at Completion of PE Effort 10

Subsequent Production Engineering Studies 13

Additional Pilot Lots 13

Conclusions 15

Recouendations 16

STables 17

Figures 29

Appendixes 45

A. Specifications 45
B. Description of 25-m Mann Gun Test 91
C. Production Engineering Investigation (PEI-559-4) 99
D. "Old Method" Procedure for Coating Propellant for 111

25-mm HE Projectile
E. "New Method" Procedure for Coating Propellant for 115

25-mu APDS-T Projectile
F. Propellant Description Sheets 119
G. Gun Test Results 175
H. Production Engineering Investigation (PEI-559-17 189

through 19)

Distribution List 205



1.2 THE INFORMATION CONTAINED HEREIN SHALL
SE UJSED FOR GOVEnNMENT PURPOSES ONLY

TABLES

* Page

1 C'hot~ical and physical data for sublots of single-
bae single-perforated propellant for 20-mm gv-

2 FACC gun tests of FE-485 sublots of NC-coated M10 18
single-perforated propellant from 20-mm program
with 177-gram HEI-T projectile

3 FACC gun tests of PE-485 sublots of NC-coated, M10 19
single-perforated propellant from 20-mm program
with 121.5-gram AP-T projectile

4 Acceptance test results for 25-mm lots 559-1, A3, 20
and B3

5 Summary of available test data for 25-mm Bushmaater 21
lots

6 HOE, dimensional, and closed bomb data; a contrast 22
between old and new coating methods

7 Comparison of RAD-PE-559 lots with reference lots 23
004

8 FACC reported gun test data for the first multi- 25
per~forated lots RAD-PE-559-4A and 4B

¾9 Methyl centralite coating studies for propellant 26
for APDS-T projectile

10 Acceptance test results for lots RAD-PE-559-ll, 2
15, 16, and 17

11 Effects measured on samples of Bushmaster prcpellant 28
taken at stated time in minutes during an elivated
temperature coating cycle

IN I



THE INFORMATION CONTAINEO HEREIN SHALL
BE USCO FOR GOVERNMENT PURPOSES ONLY

FIGURES

Page

1 FACC gun test of first R&AP MC coated M10 SP and 29
X10 NP pilot lots with 132 and 121.5 gram projectiles
at 21oC (70 0 F) with 1.25 m/s/m muzzle velocity
correction factor.

2 FACC gun tests of first R&AP KC coated M10 SP and M10 NP 30
pilot lots with 132 and 121.5 gram APDS-T projectiles
at 210C (7UVF).

3 Closed bomb tracec of HEI-T pilot and production lots 31

compared with uncoated base grain blank and the

original Olikeron reference lot P-1929 (loading
density 0.2 g/cm3 , 200 cm3 closed bomb and 90oF
testing temp).

4 Closed bomb traces (200 cm3 bomb, 0.2 g/cm3 loading 32
density and 90 0 F) showing close relationship between
Paraplex G54 coated laboratory sample and original
reference lot.

5 Effect on velocity of blending high and low quickness 33
lots RAD-PE-559-4A and. 4B at 100-gram charge weights.

6 Effects on pressure of blending high and low quickness 34
lots RAD-PE-559-4A and 4B at 100-gram cherge weights.

e7 lethyl centralite and 21 0 C (70 0 F) velocity and 35
pressure relationships for 132-gram APDS-T projectiles
with 12 m/s/m velocity corrections for lots RAD-PE-559-5A,
B, C, E, and 7.

8 Relative quickness at 21 0 C (70 0 F) and velocity and 36
pressure relationships for 132-gram APDS projectile
with 12 mIs/m velccity corrections for lots RhD-PE-559-SA,
B, C, E, and 7.

9 First tests made at RAAP on 25-mm pilot lots. 37

10 First tests made on 25-mm pilot lots at RAAP 38
at 210 (70 0 F).

11 Velocity - charge weight relationship for RAAP 39
gun tests.

12 Pressure - charge weight relationship for RAAP 40
gun tests.

'V•

'I iii



THE INFORMATION CONTAINEO HER[EIN SHALL
ISE USKO FOR GOVERNMENT PURPOSES ONLY

13 R-".e"lonship between coating cycle time and percent 41
*'. of methyl centralite applied.

14 Closed bomb DpiDt versus P t-aces of Lots 42
RAD-PE-559-15 compared with lots RAD-PE-S59-ll,
16, and 17 and Swiss lot P-2078.

1! ]y.,,narison of Lot RAD-PE-559-15 with dual-coated 43
'( and DNT) lot RAD-PE-559-19.

16 Comparison of lot RAD-PE-559-15 wit. dual-coated 44
(MC and DNT) lot RWD-PE-559-18.

x©

)-p.

-. •.•.iv



THE INFORMA' ION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT PURPOSES ONLY

INTRODUCTION

A Production Engineering PE Project 559 "Methyl Centralite Coated M10
Propellant for the 25-mm Bushmaster Gun Projectiles" is the research and
development project intended to provide deterred single-perforated (SP)
and multi-perforated (NP) MlO propellants to the Bushmaster gun
contractor, Ford Aeronutronics and Communications Corporation (FACC) of
Newport Beach, California. This was directed by Rot.- . Island and
Franktord Arsenals through the Contracting Officer's Representaitve at
Radford Army Ammunition Plant (RAAP) at Radford, Virginia. The
development of inhibited propellants and gun range improvements at RAAP
were concurrently performed with developments in gun, projectiles
(t-)S-T, HEI-T, and AP-T), primers, specifications, and other ammunition
components at FACC.

The main sections of this report discuss the following seven phases
of worc:

1. RAAP gun test facilities

2. Evaluation of existing RAAP propellant at F&CC

3. RAAP laboratory and closed bomb studies of potential SP and NP
foreign and CONUS reference propellants

4. Propellant processing

5. Propellant coating

6. Chemical, ;hysical, and internal ballistic tests

7. Gun testing and recommendations for a future project to improve
propellants.

Work in most areas of this project was conducted on a best-effort
basis with limited funding3. The work on pilot lots had been completed
and production-sized lots had been produced befnre formal specificattons
were developed and unsatisfactory characteri. tics associated with
propellant for the APDS-T projectile were reported by the customer. FACI'
performed all gun acceptance and evaluation tests for all pilot lots
produced for this project including the final 1000-pound model lot
(RAD-PE-559-ll) and two production lots (RAD-PE-559-15 and 16) for the
APDS-T Irojectile. Some gun tests at 210C (70 0 F) were performed at
RAAP with limited and outmoded ammunition components fo! lots
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- subsequent
tests. Also, all subsequently produced or modified lots were tested at
both RAAP and FACC using a partially standardized reference propellant
(Lot RAD-PE-559-16 modified by addition of 0.5 g potassium nitrate salt).

X.
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*. ENGINEERING EFFORT

Work Scope and Specification

Propellants 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
propellants to be used in lieu of target lots P-2078 and P-1929 were
produced. Also evaluated was whether a single propellant, such as CIL
lot 5554, could be used for all projectiles. At a meeting oi 1- December
1975 of FACC, Frankford Arsenal, Hercules Incorporated, and RAAP
Contracting Officer's personnel, agreements upon tasks incidental to
these accomplishments were made.

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

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

2. Perform tests and evaluations at RAP in screening ballistics
parametors and developing "Americanized" propellants by means of closed
bomb, chemical and physical tests, using specification MIL-P-3984 as a
guide.

S3. 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
systems; and (4) projectiles and gauges.

b. Samples 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 data from
the preceding work.

-- 5. Technical progress reports on a regular basis were required.

6. Ballistic varameters to be measured w6re:

P a. Pressure versus time (from drilled cases) using Kistler
* .transducers

b. Nuzzle pressure versus time using Kistler transducers

c. Action time (primer strike to projectile exit)

d. Nuzzle velocity measured at 20 to 40 feet from the gun muzzle

2
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e. Barrel wear measurements were to be made on regular basis and
reported in progress reports.

The importance of meeting flash requirements was discussed at that
time but was not made a firm requirement. Also, the need to meet
ballistic requirement at temperature extremes -54 to 710C (-65 to
1600 F) 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 changed 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 Unspecified -6.6 m/s/g per
weight, grams (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 was inadequate for guns greater than 20 mm in size
and that the following additional work scope was required:

Addition to deflection fence

Modification Rnd addition to chain link security fence

Reinforced concrete foundation for gun mount

Reinforced concreto foundation for shed roofs

Reinforced concrete foundation for four velocity screens

Metal shielding for velocity screens

4 Shed roofs for gun mount

Shed roofs for four velocity screens

Adjustable mounts (metal) for four velocity screens

3
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An electrical solenoid (firing mechanism)

SteU! adapter plates for mounting 25-mm and 30-mm guns

Installation of electrical conduit, wiring, in connection with remote
shell firing

Adaptations to utilize existing safety interlocks and firing circuits

Replacement of sand in tunnel

Application of steel plate on control house door

This extra effort required the authorization of a sum of money
considerably 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 Febritary 1977).
Consequently, the Ballistic Range improvement effort and the propellant
development effort became separate and parallel efforts. Also, the
peopellant development effort beciae 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 210C (700 F) using the off-the-shelf threaded primers. The new
RAAP gun system was used t0 test all subsequently produced lots.

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

Four samples of methyl centralite (MC) coated SP M1O 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 are
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 thfr coating
of choice because the 20-mm program had found other coating materials,
e.g., ethyl cqntralite (EC) and dibutyl phthalate (DBP), to yield
carbonaceous matter in rapid firing guns.

The ballistic evaluations by FACC of the blended and unblended samples
from the four sublots (Al, A2, Bl, and B2) of SP propellant from PH
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 sampleb were coated from existing uncoated inventory
at RAAP. Chemical, 'hysical, and closed bomb tests for these lots are
presented in table 4. To maintaiA die sublot identity, the lots were
designated to be lot PEI-559-1, S/L A3 and S/L B3.

4
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• he desired coating levels were obtained and PEI 559-1, A3 sublat
(4.56% MC), proved to be a satisfactory propellant for the HEI-T3 . projectile and the only SP HEI-T lot (KAD-PE-559-6) su1.3equently 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 containad 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-559-1, 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-mr gun system that is 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 NP M1O propellant
developed for the APDS-T projectile was acceptable through the pilot lot
(RAD-PE-559-11) phase and through two production lots (RAD-PE-559-15 and
16) before any unacceptable variables (pressure level) 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
the reasons why the propellant produced at the conclusion of this project

Ire required further tailoring during subsequent production efforts. It will
N 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 foreign
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 baa.. 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 (EDN) (possibly
inadequately) or lead 2-ethyl hexoate, may have qualified as replacement
lots. Closed bomb Dp/Dt versus P traces for G54 coated RAD-PE-485A SP

5
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propellant were those from lot P-2(i8, the original single-base MP
Oerlikon lot, as shown in figure 4.

Although the G54 coatings on double- and triple-base formulas have
proven satisfactory for 25-mm and 30-mm ;uns, the Contractor was directed
-• to produce 7-perf single-base propellant coated with MC because: (1) G54

cuatings "left residue in gun barrels," (2) "more loadability of
propellant was needed to effect minimum momentum for the AP-T
projectile," and (3) "dinltrotoluene (DNT) coatings were corrosive to gun
barrels." The laboratory studies were therefore discontinued.

MC Coated 7-Perforation 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 lot 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 ipplied. A long-standing method (Old Method -
see appendix D) of coating by steeping propellant and MC in water at
860C (187 0 F) for 6 hours in a coating barrel required at least twice
the amount of MC to obtain required HOE ind closed bomb values than an
alternate 1/2-hour coating cycle (New Method - see appendix E) developed
and used at RAAP for another program. The reRults by both methods for
sublots of lots RAD-PE-559-3 and 4 are contrasted in table 6.

These data clearly indicated that increased propellant loadability and

any possibility of increased APDS-T projectile velocity Lequired the use
of the new coating method. The new coatAng method, with the exception
that cycle time was increased from 1/2 to 2 hours commencing with lot
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 sout to duplicate the original reference lot (P-2078), was
used for all subsequently produced acceptable lots 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).

0 The acceptance test data obtained for lots RAD-PE-559-3A, 3B, 4A, and
4B are presented in table 7. The FACC gun test data for lots
RAD-PE-559-4A and 4B and blends of these lots are presented in table 8.
These ballistics data are olotted against charge weight in figures 1 end
2 and are compared with the best of the SP MC coated lots (RAD-PE-485-BI)
for the APDS-T projectile. The graphed data show that pressure levels

- ,.
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L'

would bo marginal with the lower, projectile weights for SP KC coated
propellant (RAD-PE-485-Bl) or NP KC coated propellant using the

** "-%"12.5 m/s/m extrapolation factor and J.32-gram projectiles. Also, it was
indicated from previous tests that blends of webs and coating levels did
not sufficiently improve the velocity-pressure relationships (see figure
5 and 6) although specification conformance probabilities were greater

- using the old rather that the new velocity correction factor.

In all cases studied with both tne SP and HP propellants used for the
"APDS-T projectile, the MC coating level was a very dominant factor in
determinint 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 5E and 7
and 8 were essentially produced to establish this level. In the process
it was learned that a different mode of post coating drying would be
required and that longer coating cycle times (45 and 120 minutes) were
beneficial.

APDS-T Coating Studies

In order to determine the proper NC coating level, approximately 2000
pounds of propellant were produced using the established die
configuration and manufacturini procedure. Seven pilot lots, each with a
specified coating level and identified as lots BAD-PE-559-5A, 5B, 5C, 5D,
5E, 7, and 8, were produced from this comon propellant batch and tested
at FACC. The FACC gun test results and the KC percentages (specified,
used, and analyzed) to obtain these values are as follows:

Percentage FACC gun test resultsa
Lot RAD- NC Velocity, Pressure, Charge wt,
PE-559 Specified Used Analyzed m/5 XPa -

5A 2.70 2.55 2.53 1280 352 98
5B 3.20 3.00 3.03 1250 303 98
5C 3.70 3.49 3.51 1215 2M3 98
5D 1.50 1.56 1.39 1300 448 gob
5E 2.00 2.07 1.89 1320 386 98
7 2.00c 2.10 1.97 1322 386 98
8 2.35c 2.08 2.10 1317 465 96b

a 132-gram projectiles were used in all cases.

b Pressures were reportdly too high to test greater charge weights.

c These two batches were to have the same coating level as lot
RAD-PE-559-5E which had previously been produced and tested.

7
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It will be observed from the preceding data that two of the pilot
lots, RAD-PE-559-5D 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 tnan 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 600C (140 0 F).

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, 5C, 5E, and 7
versus FACC measured gun pressures and velocities at 98-gram charge
weights and with 132-&ram projectiles are shown in figure 7. The RQ at
+32.2 0 C (+90 0 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 0.57, alcohol eliminated by water drying, ether eliminated by the
coating operation, and with relatively higher MC coating levels. The
ether level reduction (>01%) during coating is greater than could be
accomplished in 20 000 hours of water drying at 600C.

On 17 August 1977, the gun test facilities at RAAP were available for
testing. iHowever, testing was further delayed because the projectiles
had a 0.995-inch diameter while the gun had a 0.9g7-inch internal
diameter. The projectile diameters had to be machined to be within
tolerances of 132-gram SP propellant projectile weights.

Lot RAD-PE-559-7, 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 content as close as possible to
13.207 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/1) ratios and ballistic
results follow:

14 8
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R&AP 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
5E 2.00 2.07 1.89 1.1 386* 1326*

7 2.00 2.10 1.97 1.1 386* 3326*

*_Rfarence 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 lot
RAD-PE-559-11 to be the most acceptable lot. The FACC gun tests showed
lot RAD-PE-559-11 to be acceptable 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 later

.el specification AS12013532 which does not limit projectile weight (FACC
apparently used 135 grams) and with changed velocity correction to 0.19
m/s/m is remarkably more difficult to meet (because propellant tailoring
for a 30 m/s higher velocity at any pressure is required), and could
require the development of a new propellant.

The vel.ocity-pressure-charge weight relationships for model lot
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 from 1.25 to 0.19 m/s is shown in the velocity charge
weight relationships in figure 11. The effects of the belated
specification chantes in correction factor and projectile weight on
required propellant 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,
except that improved coating equipment was installed after lot

RAD-PE-559-23 was produced. Therefore, the process rnd coating changes
and their effects were the same up to the time of production of lot
RAD-PE-559-15 and 16. Engineering effort normally ceases with the

4 4-
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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.

In August 1980, it was learned that flash and noise problems had been
encountered 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 lot, 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
assignable cause. Also, some questions 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 quality 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 lots). This compares favorably with a 13
cal/g range for a series of solventless formula (N5) 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 than 17) to
an insignificant variable. The 48-hour post costing water dry cycle does
the same for alcohol (reduces by more than 17). 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
temperature at 240C (75 0 F) when the MC slurry is added to the
propellant with water and alcohol and extends through the time when the
batch is immediately cooled to room temperature and washed with cold
water.

Combined partial burner and chemical analyses have proven that KC
applied to obtain coating percentages between 1.26 and 2.77 appear in
propellant strata in fairly constant percentages of the total amount
applied for a given geometry. The following table illustrates the
percentage MC remaining after partial burns with blowout discs designed
to cause approximately 17. per mil of disc thickness:

10
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"Grain weight percentages
"" and KC coating percentages measured

• Partial burner after.Rartial burn tests for lots RAD-PE-55S-
disc thickness, 20 21 22 23

mils KC wt KC wt Mc _ t Mc wt

Unburned 100 130 100 100 100 '10 100 100
7 84 97 83 96 80 94 99 96

"25 29 61 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 (RW) for percent NC remaining (X) related to
remaining weight percentage (Y) are in the following table:

"Percent MC
Lot RAD- before Web, Perf
PE-559- partial burn X b in. in.. R2

20 1.97 0.5894 43.918 0.013 0.0066 0.994
21 2.77 0.62 40.668 0.0181 0.0064 0.99322 1.35 0.5058 51.205 0.0194 0.0058 0.997

23 2.39 0.4595 52.357 0.0195 0.0054 0.995

Therefore, different levels of HC appear to have the same distribution
profile for a given perforation and web size. However, significant
differences in total penetration and penetration quantity at a given
depth result from very small differences in perforation and web sizes. A
two-hour coating cycle was used Aor these lots.

As can be seen in table 10, dimensional and chemical analytical

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 equivalent
of a 0.5% total of any combination of alcohol, ether, and NC. Also, as
can be seen from figure 14, lots RAD-PE-559-7, 11, 15, 16, 17 and Swiss
"lot P-2078 (original reference lot), closed bomu traces are congruent to
the extent that these traces could have been from a single lot. Only lot

* RAD-PE-559-11 deviated in Dp/Dt on the upper side at pressures up to
83 NPa (12 000 psi) as though it had received less coating than the other
lots. The data show this to be true. Lot RAD-PE-559-7 coincides with
the final lot and reference lot traces and it was not as ballistically
acceptable as lots RAD-PE-559-15 and 16. However, one must react tho
conclusion that the reference lot (P-2078) and production lot:3

"0 RAD-PE-559-15, 16, and 17 yielded remarkably similar closed bomb tas':
traces. All closed bomb tests were conducted in a 200 cm3 closed bor)
at 320C (900F) using a loading density of 0.2 g/cm3 .

O.
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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 PAAP for 98-gram charge
weights from all lots known to have been acceptable to FACC were
studied. These are presented in the following table:

98-gram charge
Pressure, Velocity, Tested

Lot RAD-PE-559- HPa m/s at Remarks

5E 386 1 3 2 0 a FACC All tests were made
7 393 1326a FACC at 210C. All lots

11 379 1318Q RAAP contained 0.57
15 384 1342a RAAP K2 SO4 . First two
15 357b 1332 FACC lots were coated for
16 389 1 3 4 8 a RAAP 30 and 45 minutes,
16 389 1332 FACC respectively, while

P-2078 (Swiss 382 1 334 a 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
averages velocity.

Indicated upper 400 1362
3 limit

"Indicated lower 372 1301
3 limit

a Indicates it was known or reported that 132-gram projectiles were

used.

b Value excluded statistically.

From the preceding table it is obvious that both FACC and RAAP
Jr obtained relatively high pressures for all of the reference (or model)

lots and the first two production lots. Also, the velocities at FACC
* hwere 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 ?(Pa 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.

a.'..
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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 lot
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 lot RAD-PE-559-15 (the
reference lot) 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 testing of the lot was witnessed by Hercules
and Government representatives. The following zesults were obtained for
this modified batch RAD-PE-559-17B or RAO-PE-559-17H on 4 and 5 October
1980.

Average Propellant Test
Velocity, pressure, No. charge temp, Piezo

Work dir m/s xPa rounds w oc SE

ATP 1306 1342 418 10 99 21 PCB 1728
ATP 1307 1346 446 25 99 21 ?CB 1761
ATP 1307 1346 401 21 99 21 PCB 1763
ATP 1307 1344 407 5 99 21 PCB 1764

Gauge number PCB 1761 was changed at the writer's request and
pressures were lowered by 39 to 45 KPa on succoeding series of tests.
This differenco was considered to be signifi=ant in results as3ociated
with gauges. Ho,--ver, the gauge (PCB 1761) was tested by FACC personnel
and found to be acceptable.

Additional Pilot Lots

Also ordered at the same time as lot RAD-PE-559-17 were two small
pilot lots (RAD-PE-559-18 and 19) with larger ieos (0.22 and 0.24 inch).
The L/D and D/d rates were unspecified except in the specification
drawing. The specification drawing requirements for these ratios were
used rather than those desired but inadvertently never specified.

These lots (see attached descrlption sheets in appendix F) with the
larger webs were produced and costed. However, the lots 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 a gas chromatographic method used to determine volatiles and
moisture.

J a..•
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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 KC desired
follow:

Closed bomba Web difference, DNT
at +90OF Web. inch KC %7

.Q RF Desb Obtc Des Obt Des Obt Des Ot

90.23 100.82 0.0212 0.0218 1.9 1.23 20 -I.75 C 2.09
80.83 100.42 0.0237 0.0247 1.9 1,19 20 -20.27 0 2.45

a Results are for lot RAD-PE-559-18 and 19, respectively. Lot

RAD-PE-559-l' weo used as reference lot.

b Des is desired

c Obt is obtained

It will be noted that although the RQ was high and the total coating
"was high by at least 1., the force was 1007. or higher.

The closed bomb traces for these lots wore different fom any other
F5  lot produced in the Bushmaster series. The Dp/Dt versus P tcaces betueeu

pressures of 41 and 83 MP& (1I 000 and 20 000 psi) were remarkably better
in slopes and intercepts than those obtained from any of the other lots.
"These traces are shown in figures 15 and 16. The gun toot results
obtained fromi the product of this coating prccess (see Appendix () were
also unique and favorable as would have been predicted frora thq closed
bomb results.

As directed, several other lots and blends of lots (RAD-P?--559-?4
through 30) were produced. These efforts ere s.•narized In appendix G.
It is remarkable that oath test of each lot or blerded batch produces an

%. entirely different result. Perhaps this is, as observed earlier.
entirely the result of gauge bias.

The following rtsults have been reported for lot RAD-PE-559-16 at
21oC:

No. Pressures, Velocity, Charte wt,
"ed rounds NPa, rn/8

20 310 & 384 1334 & 3342 99.7
No A.0 3Y'2 & 362 1'336 & 1360 99.7
ho 20 379 138 & 1360 99,7

Yes 40 #32 1350 99.7
Yes 2C 44 Q 422 1353 99.7
Yes 20 402 1325 99.5

Average unsalted 573 1345
Average salted 420

5'1% 
.5
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S. .

• 1, It appears that the addition of 0.57 of potassium nitrate did increase
* pressures by 47 NPa 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 factor, and propellant formula
change to increased potassium sulfate are contained in appendix H. All
description sheets obtained for this project are shown in appendix F.

CONCLUSIONS

1. A completely acceptable, NC-coated SP propellant was developed for
the 2i-mm HEI-T Projectile. The acceptable 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 ArDS-T pro'ectile using SP M10

propellant disclosed that Paraplex G54 and EC, in single or double
coatings or with DBP, were as effective as NC coatings.

3. . unique production and coating process using alcohol, water, and KC
was ebtablished for NP N10 propellant such that the Swiss reference lot

performance was equaled or bettered. Xt would not have been possible to
peoduce satisfactory propellant with the previous MC coating process.

4. The two-stage application of DNT and NC 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 as follows:

Lot Rýmarb,

1. CAD 5554 NC coated Canadian w/organic lead salts
2. CIL 3331 NC coated Canadian wlorganic lead salts
3. P-1929 Oerlikon camphor coated SP
4. RAD-PE-559-18 KC and DNT coated
5. RAD-PE-559-19 NC and DNT coated
6. HRS-7 German EC-DRP coated
7. RAD-PE-559-21 NC coated NP M10
8. RAD-PE-559-16 NC coated NP 110
9. RAD-PE-559-17 MC coated NP M10

10. RAD-PE-559-7 NC coated NP M10
11. RAD-PE-559-15 HC coated NP N10

L 12. RAD-PE-559-23 NC coated NP 110
13, P-2078 Camphor cqt Oerlikon ref
14. RAD-PE-559-11 NC coated NP X10

EN1
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RECOMMENDATIONS

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

2. The DNT and NiC 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 MlO 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 sensitivities or correction to some
standard conditious should be made for each gauge.

- 5. The study of M1O 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
I Item S/L Al S/L A2 S/L B1 S/L B2

Nitrocellulose, % (13.15%N) 94.25 92.48 94.82 92.82

Diphenylamine, % 0.55 0.57 0.52 0.51

Potassium sulfate, % 0.79 0.85 0.79 0.76

Methyl centralite, % 4.26 5.95 3.74 5.80

Graphite, % 0.12i 0 15 0.13 0.11

Six-hour M&V, % 0.44 0.63 0.62 0.75

Bulk density, g/cm 0.9892 0.9805 0.9933 0.9985

Physical dimensions:

Mean length, 11-. 0.067 0.067

Mean outside diameter, in. 0.052 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 MG-coated
M10 single-perforated propellant from 20-mm
program with 177-gram HEI-T projectile

•! TA,
Prop Chg wtý Milli- Pm, Pc, Vm,*

Round sublots g second MPa MPa M/s Remarks

1 PE-485-Al 75 5.62 29.4 336.5 1030 485B sublots too
fast for HE and

2 PE-485-A2 75 6.21 33.2 231.7 941 were used w/AP.
There are indi-

3 PE-485-Bl 75 3.26 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-

templated 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 90 5.75 37.0 277.2 1068 1085 + 15 m/s

w/390 -MPa max
9 Al/A2 80/10 5.2 31.3 416.5 1170 press

i0 Al/A2 85/0 5.45 39.3 357.2 1118

11 Al/A2 70/20 5.2 32.1 396.5 1154

12 A1/A2 65/25 5.41 31.8 390.3 1152

13 Al/A2 60/30 5.45 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 i/s/rn.

18
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Table 3. FACC gun tests of PE-485 sublots of MC-coated,
.- .;<.: M10 single-perforated propellant from 20-rm

"program with 121.5-gram ,J?-T projectile

Prop. Chg wt) TA, Pm, Pc, Vm,*

Re'rnd sublots g mS 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 B1 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 BI 80 -- 28.5 209.0 1081 weighs 135 g

6 Bl 85 5.71 31.2 255.8 1177

7 B1 90 5.49 33.7 297.2 1203

,: 8 Bl 95 5.31 35.7 339.3 1293

i 9 BI- 97 5.07 37.0 359.3 1322

10 BI 98 5.19 37.7 368.2 1328

11 B1 100 4.91 37.0 402.0 1361

12 Bl/AI 75/25 4.47 -- 404.8 1349

13 BlI/A2 75/25 4.57 -- 369.6 1322

14 BI/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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Table 4. Acceptance test results for 25-mm lots 559-1,A3 ar.1 B3

SLot PEI-559-1 Lot PEI-559-1
Constituent Specification (S/L A3) (S/L B3)

Nitrocellulose,% Remainder 92.14 92.51
(13.12%N)

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
"Pot ss um(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, % 1.10, max 0.65 0.73

HOE, cal/g N/A 846.1 862.7
Expected charge from ( 1 2 1 .5r 102 100

HOE for AP-T, g
Expected charge from (177)a 92 0

HOE for HE, g

Dimensions, inch
Length --- 0.071 0.070
Diameter --- 0.0527 0.0556
Perf diameter --- 0.0053 0.0056
Web --- 0.0236 0.0251

Stability, methyl violet test
Heat test, 134.5*C, 40, minimum 5fl 50

minutes
No explosion, hours 5, minimum 5+ 5+

3 b
Closed bomb test, 200 cm bomb Loading density, g/cm

0.1 0.2 0.1 0.2
Relative quickness, -57 0 F 92.51 88.55 84.10 83.92

percent average +90 0 F 117.29 106.31 109.45 99.67
+165 0 F 135.32 123.42 128.68 113.59

Relative force, -57 0 F 100.29 99.02 99.79 99.26

percent average +90 0 F 101.80 100.81 101.44 99.67
+165 0 F 102.65 102.85 102.48 101.92

bProjectile weights and specification at start of program.PbAD-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
OD 0.0944 0.0975 0.0871
Perforated 0.0068 0.0078 0.0082
Outer Web 0.0161 0.0192 0.0172
Inner Web 0.0209 0.0182 0.0143
Average Web 0.0185 0.0187 0.0157

Old method of coating, HOE, and closed bomb deta*

Lot RAD-PE-559-4 Lot RAD-PE-559-3
SLot P-2078 % methyl centralite % methyl centralite

3% camphor 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 6.1:

for 100% RQ, %
Estimated RF for 100% 96 97

RQ level coating, %

New method of coating, HOE,_and closed bomb data*

Lot RAD-PE-559-4 Lot RAD-PE-559-3
Lot P-2078 % methyl centralite % methyl centralite
3% camphor 3.91 5.72 2.46 3.88

+90°F RQ, % 100 94.08 87.72 105.29 93.02
+90-F RF, % 100 96.29 95.23 99.25 98.87
HOE, cal/g 928.2 843 816 896 854
Estimated MC coating 2.2 3.1

for 100% RQ, %
Estimated RF for 100% 97 99

RQ level coating, %

•igc3 3
*Tests were made at +90 0 F, 0.2 g/cm loading densities in 200 cm
closed bomb using lot P-2078 as standard.
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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 __9 TA, ms MPa 12 m/s/m 2 M/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/g)

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 559-5C 559-5D 559-5E 559-7 559-8

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

fToat % 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Alcohol Z 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
"Wo time (days) 26 26 26 26 26 26 26
Methyl centralite

Coating cycle (hours) 3/4 3/4 3/4 3/4* 3/4* 1-3/8* 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 0.09 0.12 0.13
Methyl centralite % 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 0.91
Ether % 0.40 0.43 0.39 0.37 0.37 0.31 0.29

1oisture ( 1 +.25) % 1.16 1.08 1.04 0.91 0.83 0.92 0.70
Total volatiles % 2.54 2.23 2.08 2.36 2.58 2.21 1.90
Hygroscopicity % 3 1.24 1.25 1.25 1.34 1.22 1.28 1.24
Bulk Density (8/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. 0.130 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 ().014 Q.014 0.014 0.014
Av web (green), in. 0.0263 0.0263 0.0263 0.0263 0.0263 0.0263 0.0263

Finished
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
Length var (2) 2.70 2.70 2.70 2.70 2.70 2.70 2.70
Diameter var (M) 2.59 2.59 2.59 2.59 2.59 2.59 2.59
W Web diff (%) 11.96 11.96 11.96 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

'N Gun test at Ford Aeronutronics
Velocity 70*F (1350 + 15 m/s) 1230 1250 1215 1300 1320 1320 1326

-65" 1306
160" 1354

Pressure
Av chamber pressure

70"F (402 MPa max) 352 303 283 448 386 385.6 464.8
(+0.72 S. D.) 393

-65"F (496 MPa max) 371.9
'.4 (+5 .D.)

0 160"F (496 MPa max) 428.1
S..- (+5 S. D.)

Charge weight g 98 98 98 90 98 98 96
Action time (6.0 ms max)

70* -3.3 3.9
S-65" 3.5

160" 3.4
RQ Z 95.5 91.3 83.6 105.0 101.9 102.70 104.89
RF 97.7 98.0 96.8 98.9 98.6 98.12 98.96
Srd lot P-2078 P-2078 P-2078 P-2078 P-2078 P-2078 P-2078

-.arhad at coating terperature from 15 to 25 minutes, rather than dropping immediately to room temperature at the
end of coating cycle and washing with cold water. Those were the only batches thus treoted.
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" Table 10 . Acceptance test results for lots RAD-PE-559-11,
15, 16 and 17

559-11 559-15 559-16 559-17 Avg Std Dev

Propellant Delivered. lb 971 4810 6999 5032 N/A N/A

NC Blend C-15104 C-15134 C-15228 C-15315
Nitrogen Z 13.16 13.16 13.16 13.-5

Solvents
Total Z 0.92 0.92 0.92 0.92

Alcohol % 35 35 35 35
Ether % 65 65 65 65

SR build up (hours) 12 (70*) 32 (1/8 in. P.P.) 32 32

SR time (hours) 34 (700) 32 (1/4 in. P.P.) 32 32
WD time (days) 12 (956) 24 (1/4 in. P.P.) 24 24
Methyl centralite

coating cycle (hours) 2 2 2 2
FAD after coatLng (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 % 0.17 0.20 0.19 0.14 0.175 0.0265

Hathyl cantralita : 1.92 2.24 2.41 2.15 2.18 0.204

Potassium sulfate % 0.48 0.56 0.45 1.14 NIA 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 % 0.30 0.41 0.24 0.32 0.086

Ether % 0.48 0.52 0.20 0.40 0.174

Hygroscopicity 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 explosion (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

Pin diameter, in. 0.014 0.014 0.014 0.014
Av web (green), in. 0.026 0.026 0.026 0.026

'i Finished
Length, in 0.1062 0.0996 0.0980 0.104 0.102 0.0038
Diameter, in,- 0.0949 0.0941 0.0931 0.0935 0.0939 0.00078
Perf diameter, in. 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 (M) 1.97 1.65 2.07 1.83 1.88 0.182
Diameter var (M) 1.55 2.22 1.59 1.96 1.83 0.319
Web diff (M) 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'S~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
1600

RQ % 97.89 101.95 100.76 100.33
R .F % 100.42 100.24 100.01 99.09
Std lot PZ-559-7 PE-559-11 PE-559-15 PE-559-16
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U .' 'I III"'

F ' - - -I

I i L~ot RAD-PE--559-
Lot RAD-PE-559-1

Uncoated base grain blank
__ __ -

II

Original Oerlikon reference'
Lot P-1929Ax

- --- SI A

i / --

10 x 103 10 x 1O4

Pressure, psi

Figure 3. Closed bomb traces of HE!-T pilot and production lots comu. ared with
uncoated base grain blank 3and the Sriginal Olikeron reference lot P-1929
(loading density 0.2 g/cm, 200 cm• closed bomb 90*F testing temp).
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CODE

m4_ =- 078

Fr- Lot- P-2078 -

___ P Parao ± ;54,1,
SLab Sampl

X.

xx

XX

1 x.

)c.X

I r

xxx

- .- C,

1.... . i0 x 10j i0 x i04

Pressure, psi

Figure A. Closed bomb traces (200 cm3 bomb, 0.2 g/cm3 loading density and 900F)

s•howing close relat~ionship between Paraplex G54 coated laboratory sample
and original reference lot.
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. Figure 15. Comparison of Lot PAD-PE-§59-15 with dual-coated
•-] ..* \MC and DNT)Iot RAD-PE-559-19.
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APPENDIX A

SPECIFICATIONS

A-I. Propellant Requirements for Single-Base, Single Perforated,
SMethyl Centralite Coated CR B 325, RSA-l

A-2 Propellant Requirements for the AP-T and HEI-T
Rounds and Modifications of Scope of Work

A-3 Special Request Order of Propellant Manufacture

-4"-A-4 Product Specification for 25-mm APDS-.T Propellant

A-5 Product Specification for 25-mm Cartridge, APDS-T,
M,7 91

• 

45,-,I



THE INFORMATION CONTAINED HERE:N SHALL
BE USED FOR GOVERNMENT PU.APOSES ONLY

APPENDIX A-i

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

Propellant Chemical and Physical Requirements (1)

Nitrocellulose, SPEC MIL-N-244 % 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) % 0.40

Methyl Centralite, SPEC MIL-M-19719 % 3 min

, Potassium Sulfate, SPEC MIL-P-193 % 0.10 to 1.00

STotal Volatiles (max) % 2.35

Moisture and Volatiles % 1.00 + 0.25

Residual Solvents (max) % 1.10

. Hydroscopicity(max) % 1.80

04 •Heat Test 134.5°C

A. Discoloration-minutes to salmon pink 40

B. Explosion Hours 5

Dust and Foreign Matter (max) % 0.10

Bulk Density, g/cc 0.90 to 1.050

Dimensions - In.

Mean Length (L) 0.073 to 0.085

Mean Diamecer (D) 0.060 to 0.066

- Mean Diameter of Perforations (d) 0.006 to 0.010

Mean WEB (W) 0.025 to 0.030

(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 Scone of Work

I, Propellant Description

½.. The propellant requirements for the AP-T and HEI-T rounds are as follows:
7 lHP Single Base

HEI-T AP-T

-. Projectile Weight (grams) 187 132V.
- Available Chamber Volume (cm 3 ) 92.2 98

-" Projectile Travel (mm) 1867 1867
Nominal Bore Diameter (mm) 25 25
Shot Start Pressure (psi) 3,000 2,000

Action Time (M-Sec) <5

Interior Ballistics

Muzzle velocity (fps) 3600 + 50 (mn) 4400 + 50
* Muzzle Pressure (psi) 6000 (max) 5009 (max)

- Peak Chamber Pressure ( 56.6 ý.',mbient) 56.6 (ambient)
Barrel Travel Time (ms) 3.0 3.0

Propellant Characteristics

Max. Isochoric Flamc Temperature 2800 2800
. Mass Impetus f Ft Lb 330,000 330,000

Lb
A common ignit .•- system will be provided for both the rounds. Initially,
the ignition system 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.

2. Quantities

Samples if propellants for both these rounds will be screened at the
0 propellant plant and then shipped to Aeronutronic for evaluation in

standard test gun using standard propellant for comparison.

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

' It is estimated that six samples of each of the two types of propellant

will be required for preliminary evniuaton_ Sie of thesip .4amnlen
IN. required is approximately 6-10 pounds each.

S..
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.,eronutronic will supply standard components wi.th a prime booster system
.r, . ommon to both the AP and HE-I rounds.

Larger quantities of the candidate propellant (1000 lb lots) will be
"required 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 nropellant 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
"EI-T - 12,300 25,000

ETP-T - 12,500

"75,000 rounds

% 49
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APPENDIX A-3
Special Request Order of Propellant Manufacture

"T-" A•¶.Y

1 0 1Nrv 77
SARRA-EN

4t-
Ma-,ager

*�H ercules Incorporated

Radford Army A .mmition Plant
-IN Radford, VirginLa 24141

Dear Sir:

Reference is ma4a -o a meeting held at this installation on 2 November 1977,
*-" concerning the 25um Bushmaster Work Program (PE-559).

Wi.thin funds tvailable under PE-559, Propellant for 25= Du shmaster,
authority is granted to produce the following propellant lots:

pounds L MC Coating,. * percent

- a. 2000 1.1 (a) 1000 lbs, 2.30%
(b) 1000 lbs, 1.70%'

b. 2000 1.3 (c) 1000 lbs to be determined
2000'(d) 1000 lbs> at a later date

- * Select final (a) and (b), and (c) and (d) from prellnd.nary coating
* and firing (Mann Gun) and closed bomb (a) and (b) to be blendable.

The following process changes from lots PE-559-7 and PE-559-8 apply:

a. K)80 4 reduced to 0.50 percent.

- b. Nitrogen content high side of spec. N2 (13.20%).

Sincerely yoMrs,

e.

-~ •-•CHARMS z. FLYNN
-.dy "Contracting Officer's

Representative
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4-29-76

MiODIFICATION OF SCOPE OF W1ORK

"BUSPIMASTER

"PE-559

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

"Try other coatings. Suggest we try EDM, Paraplex, ethyl centralite.

Send 10 lb samples of promising candidates to Aeronutronic Ford for
evaluation.

2. Coat 900+ Ibs, Lot A3 (Al & A2) at 4.75% MC.

3. Discuss need to reduce action time.

Reduce coating level.

4. Coat 200 1bs-•1-t5 B3- with 3.90%* MC ..

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

b. No 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).

6. Send components.
"SeMd primod ca es and projectiles -AP and TP.
Send modi. "tion to crimper.

7. Send propellants specifications for AP and HEI-TP rounds.

• Analyzed
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REVISIONS

LTR DESCRIPTION DATE APPPCVED

. ! Lil-ThD RELEASE PER EO C33179 1.
-i -

*SEP

-. ~THIS DOCUMLENT CONTAINS U;FORmAriox LCci.mS.ED TO

AERONMUTRONIC FORD CORPORATION. USZ OF SUCH LNFORMATION IS
1,LMZTED -O EVALUAT OS W'ITIM4 THE COVERNMENT. AWARD OF
CONT RAC.. -$ TO AE:RONUTRONIC FORD. AND ADMIN'ISTRATION orP

CONTRACT BA AERONUTRONIC DVII ONUNEWPFORT H O
CONT.p\CT$: PROVIDED. HOWEVE& AFT. EOVER.NME.T ACCEPTANC-EI%Ofr MHE: Bt;SH.%.fAS rE?• TECHNICAL, DATA PACKAGE IM'P) U•NDER C0N-

TRACT DA.A09-7S-C-4046, ANY IN•FORMATI'ON HEREI•N WHIJCH 13 ALSO
coNr'A!N£D L4I SAID TDP ZVCOMJES USABLEJ BY THEUC . &, A"•Y UNDER
L.ICENSE AS SPECIFIE[D IV• SAID TDP.

* Now known as Ford .Aer'3pace & Communications' Corporaltion, Aeronut~roic Division

IIIII__ _I --_I_ _.- 4.

ToHIS DOCUMENT IS THE PROPERTY OF AERONUTRONIC FORD CORPORATION. MAY NOT BE ,COPIED WITHOUT THE

OWNER'S AUTHCRIZATiON. AND WILL III RETURNED TO AERONUTRONIC FORD CORPORATION ON REQUEST.

COTRC N.D•AAO09-75-C-2048 AERONUTRONIC FORD CORPORATION*

PREFARED BY AERONUTRGNIC DIVISION NEWPORT BEACH. r.%LIFORNIA 92663

CHECKED BY
PROPELLANT, CARTRIDGE,

RESPONSIBLE ENGINEER 25M, ARMOR PIERCING - TRACED

SIZE CODE IDENT NO.

- A 09205
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1. SCOPE

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

2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS A

Military •

MIL-N-244 Nitrocellulose

STANDARDS
Military

MIL-STD-105 Sampling Procedures and Tables
for Inspection by Attributes

MIL-STD-286 Propellants, Solid, Sampling,
Examination and Testing

-MIL-STD-1168 Amnunition Lot Numbering

DRAWINGS

U.S. Army

C9256486 Container, Packing PA 54, Wood With
Metal Liner (Modified M24 Box for
Smokeless Powder)

F7549033 Container, Metal, Universal, M24 f.'rKPropellant and Explosives, Assembly

and Details
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20-4-77 Packing and Marking of Box, Packing
for Smokeless Powders

S76-4-46 Box, Packing, Metal Liner (Copper),
* 'M24, for Smokeless Powders

76-4-56 Box, Packing, Metal-Wood, M17 for
Smokeless Powders

8858577 Marking Diagram and Seating mf
Container, Metal, Universal, M25
for Shipping of Propellant

8858848 Marking Diagram and 'ealing of Metal
Lined Wooden Packing Boxes fnr Shi-p-
ment of Propellant

OTHER PUBLICATIONS

.%4 U.S.-Army

AMCR 7!5-505, Vol. 8 Ammunition Ballistic Acceptance
Test Methods

TECP 700-700, Vol. II! Manual of Test Methods for Small
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 requireirents 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.

"3.1.1 Composition. The propellant shall be of a conventional single or
"`-double base composition.

3.1.2 Nitrocellulose. Nitrocellulose recovered from the rework of pro-
'A pellants or new nicrocelrulose with the nitrogen content not fully meeting the

,requirements of MIL-N-244 may be used in lieu of or in combination with com-
plying nitrocellulose. Propellant so manufactured shall comply with all chem-
ica!, ,hysical, and ballistic requirements.

3.1.3 Products of combustion. The products of combustion of the propel-
lant shall not be corrosive to the gtm barrel.
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3.1.4 Flame temperature. The propellant shall have an isochoric flame
temperature of not greater than 3060 Kelvin (K). The Hirschfelder method of
calculation shall be used.

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

3.1.6 Bulk density. 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. .

"3.2.1 Muzzle velocity (Vo). At plus 21.1 plus or milus 1.1 degrees
"Celsius ' ), the average value of V0 plus 0.72 itandard deviation shall not
fall above or below the following when using a 132 gram (g) Armor Piercing
Practice (APP) projectile (see 6.3).

"7o + 0.72 S S 1356 metres per second (m/s)

"- o 0.72 S ; 1326 m/s

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 71.1 degrees C.

3.2.2 Pressure.

3.2.2.1 Chamber. Simultaneously with the muzzle velocity measurements
(see 3.2.1), the cha'mber pressure shall be measured with a Kistler Model 607B
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 (Fmax) values obtained
frow 20 firings at each temperature shall satisfy the following:

+21.1 degrees C: T + 0.72 S < 4079 kg/cm2
F + 5.14 S • 5062 kg/cm2

-53.9 degrees C: I + 5.14 S • 5062 k&/cm2

2+71.1 degrees C: 7 + 5.14 S 5062 kg/cm

3.2.2.2 Muzzle. The muzzle pres.fure obtained with test cartridge shall
not exceed 458 -ro-grams 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 rime) in milliseconds (ms) shall not exceed 6.0 ms at any cartridge
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 exce-ed-ne smoke and flash produced by reference cartridges (see 6.2).
This requirement applies to single shot firings and Bushmaster automatic gun
firings through full rate.

3.2.5 Fouling. The test ca'rtridges 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 weapon.

3.2.4 Barrel erosion. The test cartridges shall not cause the average
life per barrel to be less thin with reference rounds. The barrel life shall
be considered as having ended wen 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
when 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,
ifhichever occurs first.

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 sabjected 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 I.

-Table 1. Characteristics variations at extreme temperatures

Variation in

Variation in average chamber
average velocity pressure

Condition (m/s) (kg/cm)

Stored at +71.l" +l.1*C +61, +705,
for 4 hours and ftred -30 " -141
at that temperature

Stored at -53.9" +2.8"C +46, +141,
not less than 6 hours -76 -705
and fired at that

l temperature

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or order, the suppLier is responsible for the performance of all
inspection 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 facilitie3
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 conform to
prescribed requirements.

4.1.1 Quality assurance terms and def'.aitions. Reference shall be made
to MIL-STD-109 to define quality assurance teras used.

4.2 First-article sample. After inspection at source in accordance with
the production lot 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 iru 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
sample shall be inspected at a procuring activity ap,,roved 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 or the drawings and specifications shall result in sample
* 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-article 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 or the equipment specified and the methods of test prescribed

N 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 in 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

. ,'., rat,:;. sample of five containers shall be selected from these representative
*.- samples. From each container selected, a sample shall be taken such that

"40, aggregate r.uantity shall be sufficient for the required chemical, physical,
ballistic, and ballistic uniformity tests. These samples shall be poured into
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Table II. Conditioning and testIr.g by lots

Conditioning requirements by Testing requirements by lots
characteristics P l•, Product ion lot

acceptance tests
Conditioned and

fired at First Second
temperatures (a) article to Sixth

CsCample First fifth lot
Characteristics -53.9*C +21.1*C +71.1*C tests (c) lot lot on

Chemical corn- X (d) X X X (b)
* position and

physical
properties

M Muzzle velocity X X X X X X X

Chamber pressure X X X X X X X

Muzzle pressure X X X X X

Action time X X X X X X

Smoke X X

Flash X X

'Fou'ling X X

Velocity X X X X X
uniformity

Barrel erosion X X

Air space X X K " X

NOTES: (a) Cartridge cases for pressure test to be drilled prior to being
stored at specified temperature.

(b) Except hygroscopici~y
(b) ~ ~ ~ .Ecphgrcoic fty.

(c) First-article sample tests are performed by the procuring
activity.

(d) Squares marked "X" indicate conditioning/testing to be performed.
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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, manuficturer, manufacturing plant, and' total weight of the lot as packed.
Prior to conducting lot 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 numbers 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 the4? velocity uniformity test.

"" 4.3.3 Tests. The following tests shall be performed in accordance with
the provisio•no 4.4.

4.3.3.1 Chemical composition and physical properties. The sample qaniztity
of propellant to be tested for tne chemical compositEionand 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.

4.3.3.2 Ballistics. The ballistic tests shall be made in accordance with
table II t. determine compliance with the requirements of the cartridge (with
132g APP projectile) for which the propellant is intended. The "Ballistic
Bample" shall be subjected to all of the tests prescribed in table III.

4.3.3.2.1 Velocity uniformity. Cartridges loaded with each of the "Repre-
sentative Samples" shall be tested for velocity uniformity. These tests shall
be conducted only at ambient conditions. Ten rounds from each of the "Repre-
sentative Samples" shall be loaded at the same charge weight established for the
"Ballistic Sample". The velocity shall be averaged for each 10-round test and
the staniard deviation determined. Criteria for "Ballistic Sample" charge
esta •t velocity, variation of "Representative Sample" velocity from that
of ' Sample" and standard deviations for "Representative Sample" veloc-

* itie,

a. "Ballistic Sample" and "Represcntative Sample" muzzle•','"..velocity of 1341 m/s (7o +0.72 S <5 1356 m/s, Vo - 0.72 S
0~

> 1326 mls).

b. "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 snple tests

"Test Re.iuirement paragraph

Muzzle velocity 3.2.1

Pressure 3.2.2

Action time 3.2.3

Smoke and flash 3.Z.4

Fouling 3.2.5.

- Barrel erosion 3.2.6

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, provided suf-
ficient propellant remains. If additional 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 rejection of the lot. The
above provisions for testing of a second sample shall
apply to the second and subsequent production lots.
Accept/reject decision for first production lot and first
article sample snall be based upon results of initial test

N• 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.

(c) Performed by the procuring activity only.
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"Failure of the propellant to comply with the criteria of the uniformity test
"shall be cause for rejection of the lot subject to testing of a second ca.iple.
The second test shall be made using propellant from the original container in
which sample failure occurred in the initial test. The second sample shall con-
rist of 20 rounds. The criteria shall remain the same. Failure of the second

* sample to comply with the criteria of the uniformity test shall be cause for
rejection of the lot.

4.3.3.3 Packing and marking inspection. Inspection of packing and marking
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 listed
on the applicable .inspectiorn equipment list.

4.4 Test methods and procedure.

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

4.4.2 Ballistics. Ballistic tests listed in 4.3.3.2 shall be performed

in accordance with A.MCR 715-505 or TECP 700-700, as applicable, and methods
developed specifically for the 25rm cartridge and the fcllowing.

4.4.2.1 Loading of test cartridges. The propellant sample selected in
"accordance with 4.3.2 shall oe used to load test 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 be varied while the same lot is being tested. The test cartridges to be
used for any velocity and pressure tests shall be loaded by a method capable
of maintaining propellant charge weight uniformity ±0.1 g.

4.4.2.2 Extreme temperature. The tes: cartridges shall be conditioned
and fired as indicated in taole LI 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

5.1 Packing.

"5.1.1 Level A (worldwide shipment and/or long term storage).: Unless
"otherwise specified oy the contracting officer (s-e 6.2), the propellant shall
be packed in clean airtight containErs conforming to Drawings 76-4-46, 76-4-56,
F7549033, or C9256486.

;.*..
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5.1.1.1 Container inteeritv verification. Immediately prior to packing,

containers listed in 5.1.1 snall be subjected to an internal pressure of 0.5 to
1.0 pounds per squaia inch (psi) by a method satisfactory to the procuring
octivity. A water manometer shall be assembled in the system. A drop of
0.7 inch or more on the manometer in 15 seconds shall be cause for rejection
and the container removed from the lot.

5.1.2 Level B. Packing eshall 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 propellant snail 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 Marking.

5.2.1 Levels A and B. The containers shall be sealed and marked in
accordance w'ith Drawn•;ý. 20-4-77, 8858577, or 8858848. Markings shall also
include the date of manufacture of propellant (month and year).

5.2.2 Level 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 aftixed to the side with the following information:

NOTICE

AFTER FIVE YEARS FRCM DATE OF MANUFACTURE, APPROVAL BY THE
RESPONSIBLE ENGINEERING AGENCY IS REQUIRED PRIOR TO THE

LOADING OF THIS PROPELLANT INTO SMALL ARMS A."MUNITION.

5.3 Palletization. All level A shipments shall be palletized in accor-
dance with instructions furnished by the procuring activity. Palletization is

not required for level B or C shipments.

~* 6. NOTES

"6.1 Intended use. Propellants procured tud,!r this specification are

intended to be used -in ammunition for the 25mm Eo:shmaster weapon.
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•=,',• 4 6.2 Orderitn data. Procurement documents should specify the followi.ng:

a. Title, number, and date of this specification.

b. Applicable technical data package.

c. Provisions for the supply of the following, %ken
appl icable:'

(1) Test equipment.

(2) Production cartridges.

(3) Production components.
* A. J

(4) Reference cartridges.

(5) Rerence propellant,

d. Applicable packing container (see 5.1).

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

% ,f.' Provision for the submission of acceptance inspectionP reports containing propellant description sheers and

ballistic acceptance test results for each lot of pro-
pellant presented to the procuring activity.

6.3 Definition of appropriate test cartridee. The appropriate test cart-
ridge for-all propellant acceptance tests shall oe 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.
.. c. Projectile as applicable.

d. Case-to-projectile crimp to meet required bullet pull-
levels.

The test cartridge shall also be waterproofed and crimped as specified on the
appropriate cartridge drawing.
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APPENDIX A-3
" Special Request Order of Propellant Manufacture

.. J',".' *h'" ?''

.,, -"

SARJA-EN /

Manager
-itHercules Incorporated

Radford Army Azmu otio Plant
Radford, Virginia 24141

* Dear Sir:

Reference is made to a meeting held at this installation on 2 November 1977,

concerning the 25an Bushmaster Work Program (PE-559).

Within funds available under P1-359, Propellant for 25= Bushmaster,
authority is granted to produce the following propellant lots:

, Pounds L/D W Coating. * percent

a. 2000 1.1 (a) 1000 Ibe, 2.30%
(b) 1000 Ibs, 1.70%

b. 2000 1.3 (c) I l lbs to be determined
(d) 1.,dO Thbs>at a later date

* Select final (a) and (b), and (c) and (d) from prelimnary coating
a and firing (Mann Gun) at4 closed bomb (a) and (b) to be blendable.

The following procesa changes from lots PE-559-7 and PE-559-8 apply:

a. K)SQ4 reduc'ad Co 0.50 percent.

, b. Nitrogen content high side of spec. N2 (13.20%).

% c. Watar Dry adjust-ment.

Sincerely yours,

. -. CARLES E FLYNN
"Contracting Officer's
Representative

.t6
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Product Specifici'4 on for 25-m0 APDS-T Propellant

1.1 S-ruC. This cuv.cific:iLion Luv.rs Ir',,,41 z|3t for :se in 25i'.:u caii tridgo.
APD•S-T, 1791.

2. .,'Lv S• O t-''?

2.1 Issues of docunenis. The foll.c'iag documents of the issue in effect on
dare of (,vitation for bids, or rpquest fur propos.al, form a part of the spe-
rif'1:.Lion to the extant stpcifled 'hereIn.

SPECIFICATIONS

M ILITARY

HIL-A-2550 - Ai.;nunition, General Specification for

MIL-N-244 - Nitrocellulose

ST. ,DARDS

MILITARY

MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes

MIL-STD-109 - Quality Assurance Terms and Definitions

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

MIL-STD-1168 - Lot Numbering of Ammunition

DRAWINGS (See 6.10)

US AR1Yf ARPAWENT RESEARCH AND DEVELOPMENT COdMAND

9256486 - Container, Packing PA 54, Wood with Mepal Liner
(Modified k124 Box for Smokeless- Powder)

7549033 - Container, Metal, Universal, M25 Tfor Propellant
and Explosives, Assembly and Details

20-4-77 -aPacking nd Marking of Box, Packing, for Smokeless
Powders
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76 4 -4!6 - ",' , , " !a . ",-i L I n:i r (Cr,,.,r) , v-/.4,

-~ik~ss 'e

76 4-56 •., . ...;.. . .... ,, •''z •* ',•:•• ,•d r

-,- :-.!•.- i). . . :d S,:.IfnS of Co- ., T or, n.,t. l ,

,•.Vo -"t ''w '1! - f5 or -I.ippin c) of P L , 0 t

8853848 - ar.d'iw Di.r-m and Sealng of .-,ta.l .. n.,,I UV den
P.ý.cTkfng r1 . .,s for `:M ,.:ct of Propi l ant

12013217 -Case, Cartridge, Primed

12013536 - Projectile .i:scsbly, Tra,-ed

12013533 - Cartridge, 25=um, APDS.-T, M791

12013535 - Propellant, 25mma, APDS-T

IEL-12013535 - Inspection Equipment List for Propellant, APDS-T

?G3.LICAT IONS

FIGHTING VEHICLE SYSTEMS

AS12013566 - 25mm 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. REQUIREMENIS

3.1 General. The propellant shall be in accordance with Drawing (Dwg.)
12013535 referenced specifications, publications, and other requirela,.nts spe-
cified herein.

3.2 .tanufacturingSprocess. The propellant shall be manufactured 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 :i 1-:le inspection sampe. tis spL-ciffc-iLLon makes provision ror
a first articlc .,:•pcction sample. Unless othcrwisc speciried'by the contract-
ing officer, a first article inspection sample is required (see 4.4 and 6.3).

3.4 Chemical coupos~tion antd phsicaL properties. The finished propellant
shall comply with the requiremcnts specificd on DwS. 12013535.
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'I... tin." ,'it~r,,..1. '•••:: Ni*t••t r ~ luacc ha'~ w•,,,,j'.'•.d] ,ir., the rcic,rk of prc':.c1-

* -, i;• r [ I W Lr.L.-i vllulý,-_ w'iih the nitrugen contcnt t i,,. .,ily m _. f -,.
o. ; r. - ! n.nts of "-mL-::.-244 .'ay be ::.:ed in lieu of, or ýn.,:nbinatirn :it. x.m-

? ',g :)ritrocollilose. Propollant .'.o ,r.ina•if.ict,,rd r•!111 com-ly With all

3. 91, 1 iAI i!iiql i. :tv -I r..s c;-t

rwJ-,-:z. In acc n.: with Dwg. 12013533, sha.1l c.';:.ply w-irh the foll.owing
r "%'• i t. .... I S.

3.5.1 :[tue velocity. The avz•,.• ej:eii.L ,•..;l.- vciocl', oi "he M..
C-;-tLid,;es conditiuied at 18 to 24*C shall be 1350 ±15 -,-eters pcr sc--cc:d (,n/g).
The ..-.,ple stan.ard _'-viation shall not ex-ce.-4 7^_ m/s.

3.5.2 Pressure. Trhe aver.-ia c!a,:-.ber pr,-ssure of the snn.ple cartri'dgius, con-
ditioned at 18* to 24"C, plus three standard deviations of chamber pressure,
shill not exceed 4'4 -:enapascals ('!Pa). The average chamber pressure of the
sample cartridge-', isia functioning at any individual tempcratulre from -54° to
71"C, plus three standard deviations of chamber pressure, shall not exceed
116 ::Pa. (Prossurc shall be measured with a piezoelectric type pressure trans-
lucer or equivalent.)

3.5.3 Action time. The action time of the sampl'e cartridges shall not
exceed 5.5 milliseconds (ms) at any cartridge te-mperature from -54o to 71*C.

3.6 Air space. The propellant charge weight required to achieve the ballis-
tic rcqjircments of 3.5 shall result in an air space in the Primed Cartridge
Case (Dwg. 12013217) which shall permit the inserti6n of the Projectile (Dwg.
12013536) into the charged case without any vibration or tamping to csuse 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 HIL-STD-109..

4.2 Responsibility for inspection. Unless otherwise specified in the con-
tract or purchase 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 Government reserves the right to
perform any of the inspcctions set forth in the specification whcre such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.
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" •... 4.3 i' f ,.',;i ,: f `-n of in,:.:t ," "". c-l 1,-i.',' ., nts 4pcocificd
-. ~ r 0* ~,~r,...Sjf~.d as follow.'s:

I Fi rst :A LtICe inspenricn (:(,:.e 4.4).

2. Quality ,..for.. r a i,.,. n (- 4.5

4.4 First article sanpi.e_ inspoct ion.

4.4.1 First arriclo, :-a n 1 e. *'je first .-.rtie r,..nple shall be ta"Xen from
.!he first production lot .3nd the sr.:'?le !ha. ]I .e s.0.,,ittcd in acLor,!ance to

contract require,%ents (see 6.3). The snrple shall be manufactured using
sia.ilar equipment, prucesses, and proc,:dures os will be used in prodtiction.
fdon,,ification shall be in accordance with 14IL-STD-1168.

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-
scriIc:,d in 4.6. Except as otherwise specified, tests shall be conducted with
samples at 208 ±10-C. Approval will -be based upon examination and test of. the
s;'.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 of the sample to comply
with requirenents of the drawings and specifications shall result in sample
disapproval. Determination as to acceptability of any firs article sample
..hall be based upon results of initial t.ests only and no second tests shall be
permitted on that first article. The acceptance/rejection criteria for the
first ar -cle sample shall be as specified in Table I. All first article units
shall be inspected 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 drawirgs and drawing revisions, and the same spacification and specifica-
tion revision.
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TABLE I. I i rst irtirc ~ !:w

iTe t

Fxý!.ination or test 5/ .54 0C 210C 7le 1` .ýi-graph paragraph

--.,,a1::d 21,.ysi~cal. 2/ 3/ 3.4 4.6.1

"lluezle velocity 4/100 100 100 3.5.1 4~.6.2

Pr'o sure 4/ 100 100 100 3.5.2 4.6.2

Action time 4/ 100 100 100 3.5.3 4.6.2

Air s-ace 3/20 . 3.6 4.6.3

* '"Of ES:

I/ Tolerance on aimmunition conditioning temperature ±3*C except when other-
wise indicated.

2/ Sa;.-i1e size shall be as specified in ".lL-STD-286.

3/ Test performed on "Cmposite Sample".

4/ Test performed on 20-round groups on each of -the Live "Represintative.
ASamples". Pressure, velocity, and action time tests may be performed on the

same sample.

S/ If any individual group of samples fails to meet the applicable require-
ment, the first article shall be rejected.

4.5.1.2 Lot ident-ification. Each packed ammnxruition lot shall be identified
4. .'in accordance with applicable drawings and MIL-STD-1168, supplemented as

directed by the procuring activity.

4.5.2 'Sampling. Random representative samples shall be taktan by random
sel--ction of one container from each identifiable increment of the lot. A
random sample of five containers shall be selected from Chese r~eprosentative
samples. From each container selected, a sample shall be tak-en such that the
aggregate quantity shall be sufficient for the required tests. These samples

shal b poredint clan containers, imm.ediately closed with a hermetically

tight seal and identified as "Representative Sample" with a label showing the

70
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jtnflincrlvx'eficm which rlI W:'pl ',s takn, thc lot t l

of i.!e lot --s "~kd rlor to '.i.1i. - lti.'-t -. &t, hse p.ip

"~' i hT~a .: itt ed to rC ~ o;.-n :' a ~ e tHca c'a1 ortions siifficient
t r t.~ -.1hei;-' ZY (Ify jhi l. L, 1-.,:11 r cn ach

I'' ~ L. -e .d5 v. j O :nl be plncrd in

r S ~, I.-;a: ol y C -L-d wi th a ~~~;tIc l iolht -: a,.:d ".dontified
rcs,.Cct ively as "Fo.-C."i te Siirple". Vhc-se contain-2rs shall1 b,:. fur-ther ideŽnti-
f cd by tfie Cf-lP~adI nr fz r froia *..hilch Lt.,!c-'; o'z- 3a~~ae ~
Iot ~ erpue at~c.ci1*itie c-Aing ! ,:..anf:turr, nufac turing

Ilnt an oa iigto h ot as pzicked. 300h the CopsieS.: iple" and
*~s 1he 'er .tiv e Sa;.Pl e" shill be used to perfocmii the t. sts as -:,)-cifi d in

rables I and II.

4.5.3 lost. The tests listed in T.-ble II shall be perfor-,.ld on each pro-
pellant lot in accordance with the test methods prescribed in 4.6. Unless
ot~h.:-rt.ise indicated tests shall 'be conducted with sa~mples at 200 ±100 C. Sample

* size and acceptance criteria for each test shall be as speci.fied. Only pro-
pellant sampled in accordance with 4.5.2 shall be used in the tests. The comn-
bioing of tests is permitted.

4.5.3.1 Unlisted firinR deects. The lot shall be suspended and referred
to the c~ntracting officer for disposition if a malfunction or casualty not

- -. civered by this specification occurring il Ally firinug test indicates that the
product is unsuited for the purpose intended.

4.5.3.2 Packing -ld mar'King inspe!ctiocn. Inspection of packing and markl-ing

to determini'ne compliance with the requirements of 5.1 shall be as prescribed by

the procuring activity.

4.5.4 IThspection equipment. Inspection Equipment List No. IEL-12013535
-\ identifies the applicable Inspection Equipment List required to perform exami-

nation and tests prescribed herein. The *provisioas of MI'..-A-2-550 shall apply.

.4,6 Test methods and procedures.

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

4.6.2 Ballistics. Ballistic tests shall be perfornled in accordance with
AS12013566 as applicable, and the following:

_20etcrrd
4. ~4.6.2.1 Loading, octs atigs. The propellant samples selected in

accordance with 4.51.2 shall be u.,ed to load test cartridges with the chanrge
weight esals.:!to obtain the requ~ired ballistic-5. Tlhe variatioll inl
established charge weight between each group of "Representative Samples"
shall not exceed 2.0 gramis. The test :artridgcs shall be loaded by a m~ethod
capable of maintaining propellant charge weight uniformity of plus or minus
0. 1grain, for tlhe selected charge weight.
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1.~~S: ,!, ty r-. 1C L st-e

Size

Ti-, :•' -lu e I/
.. . .. .... . . Re'.iu reia;cnr Tes st

.::';.'atjon or test 5/ -54 C 21 OC 70 "Cap r P a;,3plir-a' ,.,,h

Che:.iical and physical 2/ 3/ 3.4 4.6.1

MU ...zzle velocity 4/ 100 100 100 3.5.1 4.6.2

Pri--sura 4/ 100 100 100 3.5.2 4.6.2

Act icn tit e 4/ 100 100 100 3.5.3 4.6.2

Air space 3/ " • 20 3.6 4.6.3

INOTES:

1/ TclerL..nce on ar.vunition conditioning temperature ±3*C except when other-
wise indicated.

2/ Sample size slall bt as specified in MIL-STD-286.

3/ Test performed on "Composite &.rmple".

4/ Test performed' on 20-round gzoups c;. '_ach of zhe five "RepresenrtaLive
Samples". Pressure, velocity, and action time tests may be performed on the
same sample.

5/ Failure of the propellant, to comply with the requirements shall be cause

for rejection of the lot subject to tasting oz a second sample for the char-
acteristic(s) in which fa.iuiz occurred. Failure of che second sample to
comply with the requirements for the characteristic(s) under test shall be
cause for rejection of the lot.

4.6.2.2 Velocity correction faccno,. A correction factor of 0.19 rn/s per
meter shall be applied to the recorded velocity at the measured range to
-brain muzzle velocity.
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4.6.3 Air s[,ice. The propellant -]iall be poured into a prime-d caSrrdge
".".;<e in -ccord.ncc .ith MIL--STD-286, Nethod 508.1.2. Insert the projectile
i.[o the ca-.e olu th until it is coa..plerely seated without any vibration or
t-.- "- g of t ". a '.' ) ts.

5. 1A K'NG.

5.1 Pracking - level_A. ("or•'l<:&ide ;hiflc!t ind/or ]cng term storage.)
t'n, .:s othcruise ,;pocif ittd by tw. coatrC ting c i ',•r, the prop,)I]ant shall be

, in ,.n ait.cc:: icr uonfor:.-ig to r."-ngs 76 '.--.6, 76--4--56,
9256486, or 7549033.

5.1.1 Immediately prior to packing, containers listed in 5.1 shall be sub-

jected to an internal prcSsure of. 1/2 to 1 pound per .:quare inch by a ;-'ethod
-a.,Lisfactory to the contracting officer-' representative. A water manometer
-'hall be assembled in the system. A drop of 0.7 inch or nore or, the manometer
Ln 15 seconds shall be cause for rejection and the container removed from the
lot.

5.2 Prcking - 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 contracting officer, the propellant shall be packed

* 5 in standard com-tieicial containers acceptable by comm;;on or other carrier for
Y•. safe transportation to the.point of delivery, at the lowest cost.

5.4 Markin*.

5.4.1 Levels A and B. 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 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.

Markiaigs 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
a printed label affixed to the side "'th the following information:

• lNOTICE

AFTER FIVE YEARS FROM DATE OF MANUFACTURE, APPROVAI THE
"RESPONSIBLE ENGINEERING AGENCY IS REQUIRED PRIOR
LOADING OF TBIS PROPELLANT INTO SMALL ARMIS Al.DIUN"

S.' -5, 73
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6.

.1 nt ,-ri _, use. rr,)r'el ai nts jrer:1:'d inler this specificaition are i.atd1 d
-ro be ;t'( c n 2.,.: .'DS-T .: nfL 'n.

.• 6~~.2cify 7 '"t-" a t..1.,n f(.,r bid"s ... d cent"..c Is or c.'r,''- ,ul.

6. ..1 ire. , r.' r, d '..e of tis ion.

6.2.2 Place of inspection, if not at place of mnnu acture.

6.2.3 First article sample requirei.enLs (see 3.3, 4.4, and 6.3).

6.2.4 D~tailud packing and marking instructions (see Section 5).

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

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

6.2.7 Provisions for the inclusion of MIL-STD-1167, Amm-unition Data Cards,
on DD Form 1423, "Contract Data Requirements List.

6.3 First article inspectior sample. The procurement agency may waive the
'-"- requirement for a first article inspection samuple if the contractor has recently

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 indiviatal 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 deviation. Where computation of a sample stand-
ard deviation is specified for determination of lot acceptance, the method of
computation will be:

L(Xi X

= -- or equivalent
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X, onrh iradivi~.ual value

X -. :'j71 aCiL!..:.ie; c

n -npC size

6.7 Co'bi!ing, test~s. Tests -.ay be p'erfor-7ecI rcci:~'rrrnrl]y on the .si..u.ple

cartr'dge provfdr.d that the- U-St r1.-:j.1ts are not ai -t[d by this '.Lc:-i're

to iminimize test .ng -costs.

*6.8 Submnission of -Lns.~jtccLn u .ndesi( ps f or ..-,2~al Su,!,-it equip-
i ot dc~sicnis as required to Pzogram `!'anan'er, Fivhtfiig Vt~hicle Sy-t(_-s, ATTN4:

L''~Crý1.I:VS.-?A, arrcn, M1 1,1090. In request lettcer of su-mittal., btate co-1
tractor cc~ntract number, specification number, item nomenclature, and classi-
ticnltJon of defect or test paragraph.

6.9 Submission* of results of contractor- conducted'examijnations and tLests.
IUhiess othierwise speci~fied by thbe con~tracti~ng officer, the contractor shc.uld
10or1ýard requested records of cxaminations or tests toPrga narihtg
Vehicle Systems, AITLN: lMRCPM-FVS-PA, Warren, 111 48090.

* 6.10 Drawi,7nos: Drawin-~s listed in Section 2 of this speriffcation under
the- heading US Army Armament Research and Development Commiuand (I.RRADCOM) may
also include drawriags prcapared by, and identified as, Edgewood Arsenal, Frank-
ford Arsenal, Rock Island Arsenal, or Picatinny Arsenal drawings. Technical
data originally prepared by these activities is now under the cognizance of
ARRADC3O1.

.. -2



130

f Il'

V1, c

G C

5V. Z S

-'.3
I .L.1"

'3fu
45 i"- ~ ' C-0

Or*- 
- . N

-; 4 s.- -

- t.Ic

'74

- * i.'2f

L 

-765 3 5 .-



L'. THE INFORMATION CONTAINED HEREIN SHALL -.L. BE USED FOR GOVERNMENT PURPOSES ONLY

-. APPENDIX A-5

PA121332 Product Specification for 25-mm Cartridge, APDS-T, 11791
-A3120135323

l. SCOPE

1.1 SCOPE. This specification covers propellant for use in 25=m cartridges,
; :DS-T, M791.

S•~~.- APVeC-BL DOCMUNTS ...

2.1 Issues of documents. The folloviug documents of the issue in effect' on
date of invitation for bids, or request for proposal, form a part of the spe-cification to the extent specified hcrein.

SPECIFICATIONS- % .

HILXTAR! o Y-:

. IL-A-2550 - A ufit ion, General Specication for

,I-K-k44 - iItroce-ulose

STANDARDS .

V. .

MI•-STD-105 - Sampling Procedures and Tab-les for "nspection by
Attributes -

"NMIL-STD-109 - Quality Assurance Terms and Definitions

N IL-StD-286 - Propellants, Solidi Sampling, Examinatic, andTesting

M-STD- 1168 Lot Nubering of A-"•."tio-
* i"..

DRAWINGS'(See 6.10)- . ". . • .

US ARM! A W.M•Ir, URSEARCH1 AND DEVELOPMENT COMMAND •

4 j 9256486 , - Containe-, Packing PA 54, Woot! rith• teal.Liner
.•. (odi , M24 ox for Smokeless Powder)

- N7549033 - Containtz, Matal, Universal, H25 foi Propellant "

. .and E p1osiveS, Assembly and Detailis

204-77 Packing and Marking of 3ox, PackIng, for Smokeless
.- - Powders.

,7
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,. .764-46 - Box, Packing, Metal Liner (Copper), H24, for
* -. Smokeless Powder

t• I
%: : 76-4-56 -'Box, Tacking, Metal-Wood, M17 for Smokeless Powder$

i 885857' - Harking Diagram and Sealing of contaiter, M, ;all,'1 "Universal, M25 for Shipping of Propellant

I " 8858849 - Harking Diagram and Sealing of Metal Lined Wooden

" ' Packiing Bo:zes for Shipment of Propellant

"12013217 - Case, Cartridge, Primed

18 .. 12013536 - Projidtile Subassembly, Traced

14013533 - Cartridge, 25=m, APDS-T, M791

i 12013535 - Propellant, 25in, APDS-T

* IEL-12013535 - Inspection Equipment List for Propellant, APDS-T

I 3LiZATV iS

. FIGHTINIG VEHICLE SYSTEMS

AS12013566 - 25mm Azimunication Ballistic Test Methods

.._(Copie.s o•.spe,:ifications, standards, drawings, and publications required by
suppliers i- connection with specific procurement functions should be obzained
£fzv the prtcuring activity or as directed by the contracting officer.)

3. 3 EQUIRLMEMS

3.1 CGneral. The propellant shall be in accordance with Drawing (Dwg.)

en 12G13535 referenced specifications, publications, and ocher requirements spe-
:." c.fied herein.

-3.2 ,.anufacturing process. The propellant shall be =anufactured by a pro-
coes approved by the contracting officer, and no deviaticcs from that process

I abshall be made without his..prior approval (see 6.4).

3.3 Tirst article inspection sample. This specification makes provisiou for
a. first article inspection sample. Unless otherwise specified by the contract-

- -1z& officer, a first article inspacraion sample is required (see 4.4 and 6.3).

3.4 Chemical composition and physical properties. The finished piopel•lant
' shall comý. y with %he requlramencs specif ied on Dwg. 12013535.

78
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3.4.1 Nitrocellulose. Nitrocellulose recovered.from the rework of propel-
L."ts or new nitrocellulose with rthe nitrngen content not fully meeting the
requirements of XLL-N-244 may be used in lieu of, or in combination with, com-
plying nitrocellulose.- Propellant so manufactured shall comply with all
chemical, physical, and ballistic requirements;

3.5 Lillistics. The propellant, when loaded into sample A*PIS-T test cart-
ridges in accordance with Dig. 12013533, shall comply with the following
requirements.

3.5.1 sizle velocity. The average projectile =u::lc velocity of the sample
tartridges conditioned at 18" to 24C shall be 1350 i15 meters per second (m/s).

I T�he.sample standard deviation shall not exceed 10 mis.

3.5.2 I'ressure. The average chamber pressure of the sample ca.tridges, con-
ditioned at 1W" to 24*C, plus three standard devi..ions of chamber pressure,

. ! " shAll not exceed 454 megapascals (V.i). The average chamber pressure of the
'* I sample cartridges, when functionihg at any -individual temperature from -54' to

71"C, plus -ev standard- deviations of chamber pressure, shall .not exceed
496 MPa. .... .ssure shall be measuired with a piezoelectric type pressure trans-
"ducer or equivalent.),

3.5.3 Action time. The actiou time of tbhe sample cartridges shall not
*zeceed 5.5 milliseconds (as) at any cartridge temperature from -54* to 71"C.

Ir 3.6 Air space. The propellant charge weight required to achieve the ballis-
' tic requirements of 3.5 shall result 4.n an air space. in the Prized Cartridge

- , a
Case "(Dwg. 12013217) which shall permit the insertion of the Projectile (Dwg.

- •12013536) into the charged case without any vibration or tamping tn cause com-.
paction oi the propellant charge.

I

4. QUAITrY ASSLIANCE PROVISION4S

- 4.1 Terms and definitions. Quality assurance terms and definitions shall be
in accordance with XIL-SID-109.

SI -4.2 Responsibillty for ris -. Unless otherwise specified in the con-
tract or purchase order, the suf .or 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. ior. the perfor=ance of the inspection requirements specified herein,
unless disapproved by the Governcient. The Government reserves the right to..

•O ; petfora any of• the ins.-.ctions set forth in the spec!CafCtiQI2 where such
Inspections are deema.d .:ecessary to assure supplies and services conform to

prescribed requirements.

-- .

......

.1°
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4.3 Classiication of inspections. The inspcction requirements specifiled
hearei are classified as follows:

" *... First article inspection (see 4.4).

2. quality conformance inspection (see 4.5).

". 4.4 "First article qampLe i.nspection.

4.4.1 'irst article sample. 'The first article s..le shall be taken from
Utep firs. vroduction lot and the sample shalL be s•b=itted in accordanLe to

- contract requirements (see b.J). The :aspIe shall be cianufackurud using
similar equipment. processes. .and procedure-, as w;:" be used in prLductloo.

," Identification shall be in accordance with MLL-S-tD-l1n8.

4.4.1.1 Examination .ind test. The tests listed in Table I shall be per-
fermed on the first article sample in accordance with the test methods. -pro--
scribed in 4.b. Except .as otherwisc, spviriled, tests shall be cunducted -Atth
samples at 20? _110%C. Approval' will be b-sed upon ex=*ination and test of the
sample as specified in Table 1. Sample formation shall be'.as spesifiud in -.5.2.

'. 4.4.1.2 First article sample rejection. Failure of the sample to comply
with requirements of the dr,twings and specifications shall result in sample
"disapproval. Determinotion as to'acceptability of any first article sample
shall be b.-sud upon result,. 1t initial. tests only a•.d no seo.und tests shall be
permitted on that first article. The acceptance/rejtctLon criteria for the
first article sample. shall be as specilf lld in Table 1'. All first article units
"4hail be inspected 100 percent for critical.defects..

4.5 92ality conform=ance ine.euton.

.4.5.1 Submission of product. The product shall be submitted in accordance
with MIL-ST)- 105.

4.5.1.0 Lot. A lot shalilconsist of s'uniform bland of propellant manu-
SI fa.ctured by one manufacturer, in one unchanged process, in.accordance with ther same drawings and drawing revisions, and the same spvt.ificatiom and specificS&-

tior, revision. -. ..

J*
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=AJLt 1. Pirat acticle insiection. ". .

' Sample size f "

Temperature 1/
S... Requiremenrt Test

Exatination or Lest S/ -54*C 71C paragraph

C &c. a•d physical 2/ 3/ 4 1.4 4.6.1

Huzzle velocity 4/ 50 50 50 '.5.. 4.6.2

Pressure 4/ 50 50 50 3.5.2 4.6.2

Action time 4/ 50 50 50 3.5.3 4.6.2

Air space 3/ .20 3.6 4.46.3

NOTES:

1/ Toleranct on ammunition conditioning temperature -3"C except when other-
* vise indicated.

2--/ Sample size shall be as specified in HIL-STD-286.

3/ Test prforimed on "Composite Sample".

4l Test performed on 10-ruuud groups on each of the five "Representative
"Samples". Pressure. velocity, and action tim2 tLsts may be performed on the
eas5 Sample.

S" /I If any individual Zroup of samrle's fails to meet the applicable require-
ment, the first article shall be rejected.

4.5.1.2 Lot identification. Each packed ammunition lot shall be identified

In accordance with applicable drawings and MIL-STD-1168, supplemented as
directed by the procuring activity.

"4.5.2 Sampling. Random representative samples shall be taken by random
selection of one containec from each identifiable incrennt of the lot. -

- isa=dom sample of five containers shall be selected from these representative
"samples. From each container selected, a sample shall be taken such that-the
aggregate quantity shall be sufficient for the required tests. These samples

0 shall be poured into clean containei-s, immediately closed with a hermetically
t- ' .t seal and identified as "Representative Sample" with a label showing the

J 81
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li container number from which the sample was taken, the lot numnbeer, propellant

/ of the lot as packed. Frior to conducting lot acceptance tests, these samples
shall be permitted *to attain room em-perature; then equa.l portions suificiant.
to make-the required quantity of 'a composite sample zh.iii be taken from each

V. W3"Rpresentative Sa~zple" arnd blunde'd. This compositte samople shall be plau±d in
containers, lnmedijteiy closed wit~h a hermetical ly -tLght --eal, and identif ied
r*SpeCtit-W~ly -as "Co~pOSito! Sangj-- . thm~Se V01.9'inei~rs -.n.All be further idAenti-
fted by the coartainer nuxbe.rs Iitus v-.LJ Lhe copositc -.ampl.L was t~akvn, the
lot -numb.., propellant. n.j-:etui.Lure, pauking dj4Le, manuia.cturer, manufa%:turing
plant, an. otaiweight ol' the lot ..s. pai.ked. buth the *Compo.site S~mpl&' and
the 'Reptesentktive Sample" shall be used to rteriorm the tests an spec1itied in

-~' ITables I and IL.

.4' .5.j Tlest ,Tetests listed ,in Table 11 shall be perfofta.- on each pro-*
pellant lut In accordance with the te~st methods pre~icribud in 4.6.. LnIe~s
otherwisv indicated tests sh~all be ccnducted with suanples at 20 !10%. Sample
size andl .a~csptance c-,-iteria fooi' asan -test shuall be as specified. 0nl1' pro-

*'.i* Ipellant '-.impled in ac%..rdan..e with 4.5.2 shall be used in 'the tests. 'The comn-
bining ut trtsS ix p~ermiLLedd.

4.5.3.1 Unlistted firing defects. The lot shall be suspended and referred
A4 the contracting officer.for disp-t-ition if a maliunctiain or caasualty not
covered by this ýpeif iicatiua. o...urring in any' firing te.st ind.icate.s that. the0

* product La. unsuitud for the purpose uatended.

4.5.1T.1 Packing and marking inspect-ion. Inspection of packing and marking
*~-: Ito determine compLtiance with the rt.,uirtemnts ot 5.1 shall be as prescribed by

the procuring activity.

A.5.4 -Inspection.=_ukimtnt. Inspect ion Eq~uipment List No. XEL-11O1353i
Identifies the appli,.able 'Inspection Equipcent List req.Aired' to perform iexaci-
nation and tests prescribed hert An. The provisions of MlL-A,-255O shall apply.

4.6 Test me'thods and eroceduves.

4.6.1 Chemical composition' and hsicalpropertis. The applicable tests
shall be performed in accordance wath the procndures set forth in XI1L-STD-286.

4A~.2 Ballistics, ballistic tests shall be performed in accordance with
AS12013566 as applicable, and the following:

*4.6.2.1 Loading of test. cartridres. The, propellant samples 'select ed in
accordanic- with £..5.2 shall be used to load test cartridges with the charge
weight established to obt~.Lin the req4uired ballistics. . The variation in
established charge weight between e~ach group of "Representative Samples"

-Ail not exceed 2.0 grams. The test cartridges shall be luadeO by a method
capable of maintaining propellant curge weight uniformity of pli us or minus
0.1 Sr-=, for the selected charge weigh~t.

82
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TA=1J I1. Qualit, conformance inspectibn.

* Sample size

Temperature 1/ -
•Requirement "Test

• . oS -54C 21%C paragrapa paragraph

-.'j Chemica.. " ,,u1Z/ 3.1 3.4 4.6.1

Huzzle velocity 40 . so 3-.5.1 ".6.2

3Pressure/- so 50 50 3.5,2 4.6.2

Action time 41 50 50 50 3.5.3 4.6.2

Air space 31 2 3.6 4.6.3

NOTES: -______

".1/ Tolera•nce on ammunition conditiofting temperature :.3" except w-wen other-
Zise indicated,~

* 2.Sample size shall be as s~pecified in HIL-SID-286.

I 3../ Test performed on "Composite Sample".

./ Teetperformed on 10-round groups on each of the five "Repr-sbntative
, Samples". Pressure, velocity, and action time tests may be pertormed on thee

tame sample.

51_ Failure of the propellant to cumply with the requirements shall be cause
*for rejection of the lot subject to testing of a second sample ior the char-

" acteristic(s) in vhich faflure occurred. Failure of the second sample to
*" : comply vithi the.requirements for the :haracteristic(s) under test ihall be*

cause for rejection of the lot.

4.4.2.2 VelocitX correction factor. A correction factor of 0.19 m/s per
meter shiill be applied to the recorded velocity at the measured range to
obtain muzzle velocity. .

83
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4.6.3 A 2space. The propellant shall be poured 1-to a primed cartridge
case in accordance with MIL-STD-236, Method 508.1.2. Insert the projectile
into the case mouth until it is completely seated without any vibration or
tamnping of the compone-ts.

• ..

5.1 Packing - level A. (Worldwide'shipnent and/or long term storage.)
. Unless othervise specified by the contracting officer, the propellanc shall be

packed JP clean airtight containers conforming to Drawings 76-4-46, 76-4-56,
9256486, : 7549033.

5.1.1 Inoedlately prior to packtng, -containers listed In 5.1 shall be
subjected to an incernal pressure of 1/2 to 1 pound per square inch by a
method satisfaccory to the contracting officer's representative. A drop
of 0.7 inch or more in 15 seconds shall be cause for rejection asud the
container removed from tha lot.

0 "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 -pecified by the contracting officer, the propellant shall be packed

9- iln satanda:d commercial containers acceptable by common. or other carrier fur
*s - trar.sportatian to the point of delivery, at the lowest cost.

5.4 Mrcrking.

5.4.i Levels A and B. The containers shall be sealed and marked in ccor-•
dance with Drawings 20-4-77, 8858577, or 8658848. Markings shall also include
the date of manufacture of propellant (month and year)..

5.4.2 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.

a. Markings shall also include the daLe of manufacture of propellant (month and
year).

5.4.3 Soecial marking. All packed containers (level. A, B, or C) shall have-
•a printed label affixed to the side with the following information:

, :NOTICE

AFTM FIVE YEARS FROM DATE OF MXWUFACTURE, APPROVAL BY THE

RESPONSIBLE ENCL!4ZRI!G AGE4CY IS REQUIRED PRIOR TO THE
LOADING OF THIS PROPELLANT INTO SM"ALL ARMS APýIrNITIOI.

84
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./ 6°6 NOTES

6.1 Intended use. Propellants procured under this specification are intended
th be used in 25mm APDS-T amuni.-ion.

692 Ordering data. • Invitation for bids and contracts or orders should
s, pea~fw the foAw±ing:

6.2.1 Title, number, and date of this specification.

6.2.2 Pl" of Lospection, if not at plact of Wanueaclure.

6.2.3 .First article sample requirements (see 3.3, .4.4, and 6.3),

6.2.4 Detailed packing and marking. ins tructions (see Section 5).

6.2.5 Provisions for the supply, maintenance and disposition of Government
•-. furnished inspecton equipment for acceptance -nspectiou purposes.

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

6.3 First article inspection sample. The procurement agency may waive the
requirement for a first article inspection sample if the contractor has recently
demonstrated his ability to produce tiis 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 'ay alter
S Lth. chemical or physical properties of the item.

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

v mitnufacturing process.

*. 6.6 Computations. Standard deviation.. Where computation of a simple stand-ard deviation is spVcified for determination of lot occeptance, the method 9.fcomputation will be:

4 . .(x 1  - X *

"( - I) or equivalent

. 85
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'Where:.

-Xasample arithmetic m an7
&a Wismple size

6,7 Combining tests. Tests m.ay t'- performa'd coneurrently on thA. sample
CAztriL -e. provided that the test rFý 1ltr, are not aif ected by this procc.l.te
to Mini ze testing costs..

68 Sibnssio o-inspection equipmenc deslir&4 for a~oroval. tbt oz-

* ~ment designs as required to Program tKanager, Figahting Vebicle Systems, AmIM:
DRCPM4-VS-PA, Warren, Mt 48090. Inrequest letter of submitt&l, ýýtat2 cOil-

fication of defect or test paragraph,

64~ Subtission of results of contractor-c.onducted exnininatim nda~ Cet'St.
Unless otherwise specifiled by. the concraccing officer, the contrzcror should*
forward requested records of examinations or tests to Program Aariagez, Fightring

* Vehicle Systems, ATTIM: DRCP~i-F'IS-.PA, Warren, HI 4&;090.

'6.10 Drw~s Drawings listed in Section 2 of th -sr-cificati.on under
the heading IS Army Armament Research and. Development Com~mand (ARR.ADCOM) may
also includa dra~uings prepared by, and identified as, Edgewood Arsenal, Frank-
ford Arsenal,' Rock Island Arsenal., or Picatinny Arsenal drawin~z. Technical.
data o~rigin~ally prepared by thesa activities -is nov under the coanizancaz of

- ARRADCOM.
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D. R. 8074

TECHNICAL DISCUSSION1r'. .-..r

HE Propellant Evaluation

The HE propellants were tested with Oerlikon components Lot 21-6-74. The
Oerlikon test slug weight was 177 grams. The HE test slugs used with Olin
propellants were 187 grams. Propellants Al, A2, B1 and B2 were initially
tested at 75 grams charge weight. At this low charge weight, propellant BI
gave too high a pressure and seemed to be too fast for the HE rounds. 32 was
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 csse 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 propellants tested in RE configurations using
Oerlikon test slugs, weight 177 grams. Further testing will be done with
the 187 gram banded test slug for comparison with Olin propellant performance.

AP Propellant Evaluation

Propellants Al, A2, Bl and B2 were tested in AP components at 75 grams charge
weigbt. At this charge weight, propellant Bl gave velocity of 4200 ft/sec. at
pressure of 42.3 kpsi. Further testing of B3 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 propellants Al and A2 in order
to reduce the high pressure peak and to spread out the base of the P-T curve.

"a. None of these blends attained the desired velocity within the maximum pressure
limit, but were not t.#o far off. Table 11 gives ballistic dcta for propeliants
tested in AP components. The physical and chemical data for these propellants
is given in Table II.

"It is to be noted here that the veight of the Oetlikon AP test slugs with plastic
sabot used in this evaluation (OE Lot 12-12-74) was only 121.5 grams, whereas

* .. '. the weight of our test slug is 135 grams.

: k , ,•9 3
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Radford propellant Al, by itself, or when blended with prop"l1dnt A2 appears
. to be satisfactpry for the HE rounds. This will be confirmed by further

testing using the 187 gram banded tast slug. At full case charge weight of
100 grams, proVellants BI, by itself, and/or when blended with A2 did not
make velocity with the lighter (121.5 gram) projectile. Further development
and testing, of the AP-T propellant will have to be performed using the heavier
(130 gram) proJectile.
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TABLE It

RADFORD PROPELLANT EVALUATION

(AP Configuration)'

Charge V
Weight Am c m

PropRellant (Grams) ms k s t//see.

L . Al. 75 5.25 4.01 40.4 3580
1'. N

2. A2 75 6.03 3.91 26.3 3186

3. B1 75 5.37 4.01 42.3 420G

4. B2 75 6.35 3.71 22.1 3029

0, 5. B1 80 - 4.13 30.3 3547

14 5. BI 85 5.71 4.53 37.1 3860

S7. BI 90 5.49 4A88 43.1 3947

.. 8. B1 95 5.31 5.17 49.2 4241

9. BI 97 5.07 5.36 52.1 4338

1l, BI 98 5.19 5.47 53.4 4358 ,

S11. B1 100 4.91 5.36 58.3 4466

. 12. BI - 75 100 4.47 - 58.7 4426

"Al - 25

13. B1 - 75 100 4.59 ^53.6 4338
A2 - 25

, 14. BI - 85 100 4.56 57.0 4370
A2- 15

R.drord Propellant: Full Case Charge Weight = 100 grams for AP configuration

A? Components: OE Lot 12-12-74 Slug Weight - 121.5
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TAB~LE III

CHE2MICAL AND PHYSICAL DATA - RADFORD PROPUELLANTS

"A-1 / A-2 B-1 B-2

Nierocel!-lose, % (13.15%N) 94.29 97.48 94.82 92.82

* Diphenylamine, 7. 0.55 0.57 0.52 0.51

Pv-tassium Sulfate, % 0. 79 0.85 0.79 0.76

Methyl Centralite, 11. 4.26 5.95 3.74 5.80

* Grapiite % 0.11 0.15 0.13 0.11.

i'x-!Iour % 7. 0.44 0.63 0.62 0.75

ik ,onfst-1., - /cc C.9892 0.9805 0.9933 0.9985

P'-vsical t, ensf ons

Mlean Length, Lnches 0.067 0.067 0.067 0.067

Mean .)utside Diameter, inches 0.052 0.052 0.055 0.055

Mejn Perf.ration, inches G,.0043 0.004" 0.0042 0.0042

M Mean Web, inches 0.0235 0.0235 0,0237 0.0257

7 hcoretical Performanc-L

Flame Temperature (K) 2810 26'1 2725 2749

Impetus (fri, ;/.b) 329,000 219,000 324,001 325,000
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SPECIAL OPERATING INSTRUCTIONS

I. MATERIALS MANAGEMENT

A. Materials Control

Following is a list of materials required for the manufacture of 25rm
propellant:

Nitrocellulose (13.157.N) MIL-N-244
Type I, Grade C

Diphenylamine (DPA) MIL-D-98

Potassium Sulfate MIL-P-193

Graphite MIL-G- 155

-hiethyl Centralite* MIL-M-19719

*Must be ground - 97 percent minimum to pass a 70 mesh screen.

II. PROPELLANT DEPARTMENT

Type Propellant: 25mm

Approximately 1000 pounds - 4 mixes will be required.

Percent by Weight,
Composition Specification Weight pounds

4 Nitrocellulose* (13.15 - MIL-N-244 100.00 348.0

0.057.N Cotton Linters Type I, Grade C

Diphenylamine (DPA) MIL-D-98 i.00** 3.5

Potassium Sulfate MIL-P-193 i.00** 3.5

355.0

* Use blend with N closest to 13.20 percent.B Based on nitrocellulose weight.

Nitrocellulose requirements are as follows: Acceptable Limits

Solubility 40 to 49 percent

Finen.ss Final Blend:
Control: 95 to 105ml
Accept: 90 to ll0ml

Freeness Final Blend:

101 490 to 550m1
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Acceptable LMmits %:

Solvents

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 alcohol per mix
solvents

-" A. Chemical Grind

Weigh ingredients as required in accordance with the ,following:

Ingredient Weight/Bag Tolerance

"K2S04 3.5 lbs + 0.3 oz

DPA 3.5 lbs + 0.3 oz

* Graphite* 2 lbs * 0.3 oz

Methyl Centralite As determined and requested by Technical
Analytical Group

*Graphite weight is based on 1000 pounds per batch.

B. Nitrocellulose Area

Suppl. a sufficient quantity of nitrocellulose. (13.15% N linters) to
produce approximately 1000 pounds dry weight of 25ia propellant.

C. Dehydration

1. Use General Operating Instructions and the following speoific
instructions:

Number oi blocks 4
Dry weight of NC per block 87
Gallons of alcohol per blozk (min) 17
Nominal dwell time, minutes 1
Wet weight af individual blo-'-, lbs 104 t 4

2. Weigh dehy blocks and record individual 5bo'ýk weights on flow card.
.J Identify each mix by NC blend number and type of propellant.

4.''N+
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% 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 potiuds
"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 500 maximum)

1. Build alcohol to 114 pounds aud add the alcohol to the mixer.
The alcohol add weight is determined by subtracting the dry
nitrocellulose weight from the total wet weight of the dehydrated
blocks and subtracting the difference from 114 pounds.

2. If there is no alcohol build, there must be a minimum of 10 pounds
added to the mixer.

3. With the mixer in operation, gradually-add .348 pounds of nitro-
cellulose (split blocks) to the mixer.

4. Mix for 4 to 5 minutes.

5. a. Standard Method -Allow 216 t 1 pound of mixed solvents 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 booi. Stir the mixture

• [• with a wooden paddle until the DPA is diszolve." (approximately
6. Add 1 minute). Add the slurry mix (DPA-ether) plus an additional

202 pounds of ether to the mixer.

"6. Add one bag of K2SO4 (3.5 pounds) to the mix. Distribute the chemical
evenly.
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7. Add 40 pounds of remix (strands, split press blocks, and heels)

if available.

8. Close the lid and mix for 25 mninutes.

9. T r. minutes, minimum prior to discharging the mixer, an additional
soi,.ent add (ether/alcohol in a 2:1 ratio) may be made, ms 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.

I. 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

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. Preblocker - Sufficient dwell 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 Cutting 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 0.010 inch

No. of Pins I
Extr'ision Pr-ssure 2000-2800
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G. Press and Cutting House (cont'd)

RAD-PE-559-,5

Type Cutter Small Arms
Green Length 0.071 ± 0.001 inch
Outer Web 0.086
Inner Web 0.086
Cutting Die 0.086
No. of Blades 56
Poll Size 1-1/2 plain
Gear Train 90 x 180 x 160 x 89

1. Dies (agates) must be QC Inspected 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.-- V

H. Solvent Recovery

Use General Operating Procedures.
1. Load the propellant into the Solvent Recovery tank at 35 0C. Keep each

lot separate.
0 o

- 2. Increase th$ ".emperature from 35 to 55 C over a 12-hour period and
hold at 55 : 60C 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.
Label the samples for residual solvent analysis and physical measure-
ments.

4. Transport to Water Dry.

I. Water Dry

1. Load propellant in Water Dry and cycle at 560 - 62 c.

2. Water dry propellant for 10 days. Do not take off cycle.

"ft'. 105
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I. Water Dry (cont'd)

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

4. Instructions 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 Weight 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 lbs (wet) 4.56 11.0/17.0 lbs 9.0 lbs 5200 lbs (dry)

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

*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 CC14 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 additional blends will be coated. Based upon these
ballistic re.-Its, 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 t I°C (167 ± 20 C).

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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6. Rotate barrel for 45 minutes starting from start of addition of methyl
centralite.

7. Cool coating barrel to 400C and cycle 10 minutes.

8. Wash propellant with cold water from coating barrel through trough

and discharge into buggies.

9. Transport to air dry identified as lot RAD-PE-559-6.

K. Air Dry

1. Charge 2000 lb lot.

2. Maintain temperature of air at 54 t 40C (129 + 7°F) for a sufficient
time to obtain a moisture content range of 0.85% to 1.25%. Estimated
time is 5 - 11 hours. A 20 minute M&V sample should be taken after
five hours.

3. At the end of drying cycle, allow a minimum of one hour cool-down
at 100 T 5°F with blowers running.

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. 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 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)
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4. Screen propellant.

5. Pull lot into fiber drums and identify as lot RAD-PE-559-6.

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

M. Marking and Addressing

Marking and address is to be as follows:

One side: PROPELLANT EXPLOSIVE (SOLID) CLASS B
25umm GUN HE
LOT RAD-PE-559- 6
0.024" WEB SP GRAIN
150 LBS NET 101 LBS GROSS
4.2 CU FT PACKD *

*Insert as applicable.

TO: AERONUTJRONIC FORD CORPORATION
AERONUTRONIC DIVISICN
SAN JUAN CAPISTRANO TEST FAC,
SAN JUAN CAPISTRANO, CA. 92675

FROM: COMMANDER
RADFORD ARM.M AMMUNITION PLANT
RADFORD, VIRGINIA 24141
CONTRACT: •AAA-09-71-C-0329

III. TECHNICAL DEPARTMENT
9.

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 propeliant is kept separated and properly identified
at the cutting machine and in the powder buggies.

108
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APPENDIX D

"OLD METHOD"

PROCEDURE FOR COATING PROPELLANT FOR 25-MM
HE PROJECTILE
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PROCLDURE FOR COATING PROPELIANT FOR 25 mm HE PROJECTILE

Ingredients:

Base Grain: Single perforated K10 formula with: Web = 0.022" - 0.024";
D/d - 6 - 10"; and L/D - 1.1 - 1.5

Ceating: Methyl centralite, per specification MIL-M-19719, ground to
pass 70 mesh screen

Coating Vehicle: Water

Coating Eauiomen':

"Sw2etie" barrel, copper cr stainless stecl, with a hot water jacket. Bazrel

is rotated at 18 revclutions per minute.

Procedure:

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

2. Insert basket lined with 20-mesh screening into barrel opening and add to
* . it ground methyl centralite in quantity necessary to effect the specified

or desired coating level.

3. Commence barrel rotacion ard bring jacket temperature to 195 - 205*F
(91 - 96%C).

4. Cycle at this temperature for 30 minutes.

5.. Cover propellant with water so that propellant level is iinder 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 buggies containing filzers or
,lad washed propellant onto drying trays.

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

9. Blend, glaze, and pack.
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PROCEDURE FOR COATING PROPELLANT FOR 2fr--,m APDS-T PROJECTILE

In'gredients:

Base Gzain" 7-Perforated M10 formula with: Web 0.018' - 0.019";
D/d 11 - 15; and L/D 0.3 -

Coating: Methyl centralite, per specificati.n MIL-M-19719

Coating Vehicle: Ethyl a:cL,1vl and water

Coating Equipment:

"Sweetie" barrel, copper or stain1,,.7s 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 710 percent water into coating barrel.

, 2. Based on dry weight of propellant, bring water weight to 0.1 lb/lb,

and add alcohol, 0.14 lb/lb. Bring rotating barrel jacket to 167 + 2*F
(75 + 10C).

3. Charge methyl centralite and alcohol coating slurry (quantity depends
upon specified coating) to barrel contents over 5-minute 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 propellant from coatiig barrel with cold water through chutes into
buggi.es with sieves in bottoms.

r 7. "ater d-y for 48 hours to remove excess alcohol.

8. Dry 5 to 8 hours in tank air dry at 140OF (60 0 C)

9. Blend, glaze and pack.
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C C. - N,-Hs RAD-PEI-559-1 (S/L A-3)
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•., *I r3 June 1976
4%>. .4 - -DPR IR DS
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25--2.n HE ?ro;leallant
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THIS PROPELLANT LOT IS ACCEPTED

J-\LES E. BLAND
CHIEF QUALITY ASSUR ANC' ,•VISION

LOADING AUTHORI7ATION
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"P O LLNT DA C FpTO, 11TiONV E
"#Is Arm, - E..I (S!3. A-. )o3 . , 7• re..... ,,eet •ste. tdN. - 25mm HE " Prappl tent"

If,,j wt RADFORD ARMY AMMUN'TIO LANTLRAFORD, VAM PON,, AE.... , 807 lbs.

Cataract ,.. DAAAO9-71-C-0329 o,,, 6:30-71 c,,..v ... Itr_ SARRA-IE,.da•ed.1J.3 Ap•

-CCEPrO $LENo ,NUMBERS NITROCELLULOSE

*4- -A-15177 1111tow Ceatent swc Sto tkGSIC stebty (1S4 V CI

_____ ____ ____ ____ ____ ____ _____ ____ ____ ____ ____ ____ __._-___ el.4 ua _ ____ __ , Min

MANUFACTURE OF PROPELLANT
.-92 - ft. ,•, soi.sat w P .M" 14 .0-T we ,, Oki ...4.816 of., , 6 5 c. t, kicz, a, _ 25 f.,,. ether ,o w W. w

ft-t,€t*olb ;.a- t o *.r- • _ 0 •,,| :: , ',, ,-3-

,E,•,R-"v.S. ý, PROCESS-SOLVENT RECOVERY AND DRYINGj ',s Now_
J Temperature of SR Tank D•'ring Loading I. -
35" 55 SR Tank m_.eia.ture.Inerease Period 12

M ; Water Dry-Period 1

0 1 9j -..4pthvl Cantralita ______Cyce*_6_-
.5 i _..Forced Air_ Drving After Coating .... _"

O PciLs',r COMOOS11Ct TESTS OF FINISHED PROPELLANT -AL
_ _ __.... l -,-€,-,.. .. ..... . i"S- I,-.' -, Ce.'...~...... ____ [ .. .,-:;:, I ":"-

Nitroceilulose Remainder 92.14 -... 134.5"C No CC 40' 50'
I Diphenvlaminm _ 0.5 to 1.25 0.62 Ng Explosion 5"birn± hr+

Graphite 1 0.4 max i 0.17 at.. ... ,,..,e
Methy! Centralite . 4.50 to 5.00 4.56 1 -pq.- n i•Iqplon__
SPoassiur S,,IfarM to 1.00 0.a1 846.1
Tr-r-l V I 2.35 wax 1.70 1

"". _jisre_ nd Volati'es 1.00 + 1.15.4 I.lJ. _
St. epsid aj_,5Djentzc,_ 12 0 max - Q.5____ __

,,I1 I _ _ _ _ _ _ _ _ _ _

" " _ __ _ _

CLIJSED BOMB PROPELLANT DIMENSIONS (inC,6S) u

Ti" Lst ynbe' ?009 .. . ,01 ?*tC _ ,___._f MCOIO L
__._,,_"_ I,,_______"_._ ________ O7 "',V) , 'j.L "'-3•| ' • . ,.--,,J10._070 .O.0, ,-9• /A 17.65

,. .______ _O.e.',,, b,0 0527" X IA :2.83
S.,-', .. ___________ _ ,100.00% 100.00% -f . Is: _ _ __ D of5s, ^ATE$

Komori_,_, _ !__,__ e ,. •,o.035 0.0236__ __'"_ _ _ __ _ _ _ __ _ _ __ _ _ ,_ _ _ _ I- ! 5/22/!, 76 !

"" Tct , S 5/22/76
,212176

,,, o.., .. •:""% 1 /1 76

.... •a i i _ '__U 3.5__ " 1"5"/3/76
V... =' ' 9.94

'•.. Tle, of Pci,. €Clan,,a , Fibe~r Drun;m
., im~i#.This lot mneets all specification requirements.

A*" Wi li J . E...t n

Dv*& 13 %WAHi# 122



THE INFORMATION CONTAINED Mt* REIN SM.ALL
BE USED FOR GOVERNMENT PURP-OSES ONLY

PA1J DOCPJPT X T CORRECTED

* ... , 1011 Lof hMG. RA*D-PrfT-5 5 9-1 . 25~inm AP Propellant

~ iRADFORD ARMY AMMUNITION PLANT, RADFORD. VA Pecke t.. i 39.a,5 Xlgds*

13 A lzil-1921
* ACEPTE SLEO ~NITROCELLULO'SE

A-1517 7 NItr.6.af Ceaseet K Sreeft (65 S*C)I Stobilty (134 5*C1

Atet 13.L12 3+ w.

32-d o-.64 see *ea.- hCIO'y wo-40 It .ecdsle- Cft *I-t,.19 of..65ji.... .. 8 i ~'t~'t GA@ .... 35........-hex w cc fto.tsjA.5.0

35 1.35 TemoDerature of SR tank during loading
35~.. 55 1SR Tank tcrnperat-ur ierpas parloA1-
49 61 solvent ra Ov~ry t~ime

96 0;1) Wtpr dV verin 1

90 19--1l!et iyl centralite coating cycle ~J

*4':PELLAT Cc.'oZSITlL- TESTS OF FINISHED PROPELLANT TSLY %PHICL'T

______________s 'emainder 192.51 C`''' mi

Diphenvlarn4ne 1 0.50 to 1.25 10.67 )lrvinýhr-ný'-
GraDhite 10.40 ma. I0.14 ra.- at.me,..a Manotkerforated
Merhvl Centralite 3.9 nom 3.88.... Heat of F.x.nlosi n
?nlaS-jInnjSI'fanL... 0 lo ~t, 1 -o n-0..... R V/ A A0-7 .h.L

M i;Il & V,2-41t-lE! 1 0 + 0-25 _______

CLOSED. BOMB8 PROPELLAINT DiMENSIOnS (inche2) we.vttolI

LOSgtf h..ea. I0 07 1- Q N/A Ie IA .0

% 100.00% 100.00% o. :. Vs __01______- nn r OATtS
___________________________ Web. _______ 10.037 10.0251.

_________ avj5/22/76
_________________ ____________ _______5/22/76

_________________ ____ ____________ ~. ~6/1/76
of wel Ave j I I 6/1/76-I ~ LD _____ 112 C::I 3.0o~att

ofFiber Drums -

,,,,,,, This lot meets all specificati.on requirements.

*Description sheet is amended to reflect c'hat 200 Tounds were shipped to
.* - Aeronutronics Ford, and 195 pounds is retained in a RAA? magazine for

R. A. Williamis J. F. TOand
Yo om-48%B".. 123



THE INFORMATION CONTAINEO HEREIN SHALL *CORRECTED COPY
BE USKO FOR GOVERNMENT PURPOSES ONLY

WEAPON LOT NUMBER

PRO miELLA\NT AD-PEI-559-1 (S/L B-3)

A C EM ,AIC MODEL ACCEPTANCE DATE

3 June 1976

MFG BY HERCULES INCORPORATED PROCF FIRED BY PROVING GROUND

FIRING RECORD NUMBER
AT RADFORD ARMf AM1UNITION PLANT..O.L.W.HP ROJE CT ILE WE IGHT

CONTRACT NUMBER DAAA09-71C-0329 PROJECTILE LOT NUM-BER
".EMPERATURE OF PCODEF

WEIGHT OF LOT 395 pounds STANDARD PPOPELL ANT LOT

PROPELLANT DESCRIPTION
TYPE M

AVE R AGE YlEB

SPECIFICATION DATED WITH REVISION DATED

CHARGE WEIGHTS

NCR•MEN4T NO. INCREMENT WT. INCREMENT WT. WEIGHT FT/SEC LRS3.'-;Q IN.

25mm AP Prop 1lant

Accepted for PE Project 559

THIS PROPELL.ANT LOT IS ACCEPTED7

4 Corrected copy issued to correct -'." r
weight of lot. J&A1M" E. BLAND

.Pr CHIEF QUALITY ASSURANCE CIVISICN

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED ',N LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELOW EXCEPTL WHERE CUANTITIES ARE S:rECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WE APC" AND .',OEL CC','=LETE RCU 4D CR PPODELLING C:i,;_GE_. ....

STYPE %'OCEL PRO.-CT ",T r DRAIWING DATE OF LAST REV

9".,

THIS LOADING AUTHORIZATION EX?!RES AFTER AT'WHICH TIME REBLENDING OR REASSESSMENT
WILL BE CONSIDERED.

LOADING AUTHOR IZ AT ION ISSUED TO

•.

-1 CHIEF QUALITY ASSURANCE DIVISION

t"ll 'OR, IR0•OR M.ARCHI 71 124



E 46A THE INFORMATION CONTAINED HEREIN SHALL.
.T-SE UN FORTIOVERNM PRENTPURPOSES ONLY OT NUMBER

PROPELLANT RAD-1E-559-3A

,:-, ACCEPTANCE MODEL ACCEPTANCE DATE
-S ii S E T. 14 December 1976

MFG BY HERCULES INCORPORATED PROOF FIRED BY PROVING GROUND

FIRING RECORD NUMBER"AT RADFORD ARIfY AMMNITION PLANT'.;% P ROJE CT ILE WE IGHT

CONTR ACT NUMBER DAAA09-71C-0329 PROJECTILE LOT NUMBER

,TEMýERATURE 01- PO.'OER OF:

W 105 pounds SIANDARD PROPELLANT LOTWEIGHT OF LOT .. ...pounds.

PROPELLANT DESCRIPTION
TYP0 EM

AVERAGE WEB

SP E CIF ICAT ION DATED WITH REVISION DATED

CHARGE WEIGHTS
IC TO NRE ~TOTAL PROJECTILE VELOCITY PPESSURE
INCREMENT NO. INCREMENT WT. INCREMENT WT. WEIGHT FT/SEC L BS/SQ IN.

Pzopellant Single-Base, 1[ultiDle Perf., Methyl Central to Coated for 25ram AP-TV.

Accepted f )r PE Project 559.

THISPROPELLANT LOT IS ACCEPTED

JAHES E. BLUND
CHIEF QUALITY ASSURA.NCE DIV'SION

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ;TEMS LISTED
BELOW EXCEPT WHERE QUANTITIES AqE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

* WEAPON AN DV0.,DEL CO*.*LETE ROOUND OR PROPELLING CHARRGE

TYPE MOQD..L PROJECT WT DRA,;ZNG " AT- Of- LAST REV

%'

_.' THIS LOADING AUTHORIZATION EXPIRES AFTER , AT'WHICH TIME REBLENDING OR REASSESSMENT
WILL BE CONSIDERED.

",44 LOADING AUTHOR IZ ATION ISSUED TO

CHIEF GUALITY ASSURANCE DIVISION

'-.- :MU FORM 10R MARCH 71 125
",,p,, v



THE INFORMATION CONTAINED HEREIN SMALL
Se USED FOR GOVERNMENT PURPOSES ONLY

* ýO`LLANJT Dft'S, "" S'{T1T
US ,* L, teJA 1 24............. 19.h....a.~~ 76 Rrellant. Single-Base. utePr

Methyl Centra~ite coat ed -Dr.25tn~ &P-T
RAQ!i..a ., RCpR ARMJY AMyMUNITION PLAkNT, -AýF!9 %46Ao 105

DAAAO9-71-C,-0329 06aI&.7.-3.O:ZSpotehme.O. No COR letter SARRA-IE dated
15Jty19%i

ACCEPTED SLEND MUMKI1% NITROCELLULOSE
C 1503L ~

jow"O com go Serco (65 See I I19 tif 1134 SC)

%in Mew

MANUFACTURE OF PROPELLANT
0.*A 92 , ~ ~ ~ ~ ~ ~ * 65 ,,,Ether 0

IUEAlfE'C iPROCESS-SOLVENT RECOVERY AND IYIN ' .U
F,em i- To %.t D RYN I Dys" Ol

35 155 Increase Temperature From Loading to Cycle Level 12

4 9 =61 -Sol en Racaveryx 34

74 76 nng O'ye1t 1/2
58 I2 Post Coating Air Dry 1 16

PU4OPEIA'4T COMdPOSITION. TESTS OF FINISHED PROPELLANT STABILITY A-40 P14SICAL TESTS

Nitrocellulose lRernainder'928 SF,''.45( No Cc_4, ____

Nitrogen in NC ___[13-15 t0.0 11-12 tMj N 9ion 5h f-i 5
Diphnvirnin I0.50 to 1.25 0 0 Tro, at Pmtia,.',Tyve I _____Cylindex

--Graphite to0 Mmorn1 No.Perforatioas . 7.....
?4p-.tby'1 rporlt ___4.6 _____ N_____ 3.95______

~ 1 0.10 ty1.00 0.97 _________

Total Volatiles i 2,35 Max..... 2....255....._________________

hoUisrure & Volatiles 1.00 ±0.25 11.64 -Heat of Explosibn____
*Rp--gdjiia -Solvents 1 .10 ma n-jqg; I ____/m_1 _1_ 84

JI- ~in~c- 1-80 max .... 1-4A.3.....
A, Fnpg 7 Matftar. Max fQl ________ ___

CLOSED 'BOMB PROPELLANT DIMENSIONS (inches) ma 4,41"I
Lat %~.-.be, I T...e *, Cr m-a If mea 01%AS

*,.(1) !RAD-PE-559-3qA +90 93.33 1 96.19 ____

(2) RAD-PE-559-3A +90 94.08 96.29 .attl ______0.118 I0.111W 6.2-5 2.47

~ 10.0% s.t It ______I 0.132 5 0.0373, 6.25 1.187

~~*~*"' D ~b*1 ATE$

(1)Loading Density Of 0. 15 em./cc Tnner 0.0___ 270.013 *,

(2)!Loading Density cf 0.2 Zrn/cc - 5'a Z00' 188 1o~ 2/8/7~
_____ ;~nlcc (Maon') Cjng~d Rlnyb LO "T * onI08!13 Oar-'aSef

I % 1.5 1 9.42. 10.56 r~ue1/37

TV#* ae-*I ,. eI,, -4, One fiber drum containing 100 vounds net and 5 Dound sample.
SDimensions are from the uncoated base stock pronellant.

This lot was produced on a best effort basis.

R, .1 F.Tla

am""A 0841's 11Sca to 126

., N00kI %7 04' . wu4



' '•"•--'•THE INFORMArTION CONTAINED HEREIN SMA.LL

P)Ali- •,, .. .. 8 .E._EUSED FOR GOVERNMENT PURPOSES ONLY ,_,,_,

IWEAPON OTNME

.PROPELLANT RAD-PE-559-3B
ACCEPTAINCa MODEL ACCEPTTANCE DATE

SHEET. 14 Decmeber 1976

MFG BY HERCULES .iNCORPORATED PROOF FIRED BY PROVING- GROUND

S AT RADFORD ARMY A1NITION PLANT FIRING RECORD NUMBE A
AP• PROJECTILE WEIGHT

CNR DA 9-71C-0329 PROJECTILE LOT NUMBER
CONTRACT NUMBER TEMPERATURE OF POWDER CF

WEIGHT OF LOT 105 pou2nds STANDARD PPOPELL.NT LOT

PROPELLANT DESCRIPTION
TYPE

AVE R AGE WE d

SP E CIF ICAT ION DATED WITH REVISION DATED

CHARGE WEIGHTS
INCE .EN. ITOTAL PROJECTILE VELOCITY P RE SSUR E

INCREMENT NO. INCREMENT WT. INCREMENT WT. WEIGHT FT/SEC I LB0S/SQ IN.

Propellant Single-Base. Xultiple Perf., Methyl Central te Coated for 5' P?-T

Accepted f r PE Project 5 9.

THIS PROPELLANT LOT IS ACCEPTED

JAMES E. BLAND

CHIEF QUALITY ASSURANCE DIVISION

LOADING AUTHORIZATION
"THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WEAPON AND ;.CCEL COMPLETE ROUJD OR PROPELLING CPA:GE
"TYPE MODEL PRO.=CT WT DRAWING DATE OF LAST REV

*, ..:..-

THIS LOADING AUTHORiZATION EXPIRES AFTER A AT WHICH TIME RE BLENDING OR REASSESSMENT
WILL BE CONSIDERED.

LOADING AUTHORIZATION ISSUED TO

CI'E r CUALITY ASSURANCE DIV:SION

SSMU FOFV1M 1060R MARCH 71 127
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T14E INFORMATION CONTAINED HEREIN SHAL.L
SE USED FOR GOVERNMENT PURPOSES ONLY

P&MO-LLAN iN P~CT 10 ~P 7 T
* US Am? -.01 e *e76RD-iE-559-3B opliat Single-Base, .Mul~tiple Perf.,
* Methyl Centralite coated for 25mm AP-T

w, * Rt--EAOFOLRD AR-MY AM MUVNITION PLANT. RADFQRD ,*~j* peto 0wof 105
*Coamut No. D.AAA09-7H-7!039.~.Z.... aso_6 Q:LLsp,w,.j.ft we -COR letter SARRA-lE dated

V 15 July 1976
ACCI"It SPENOmuhoc"NITROCELLULOSE

*Wowm caftlea l S91 et 45.5% 1 tolowtv 13450c)

C 15031 emm % IdWA
___ __ __ ___ __ __ __ ___ __ __ __ ___ __ __ __ % IA,14n

Avne_ . 5

MANUFATURE O PROPELLANTSC

35 5 62-IP _Weter n 1 11

7& 76 Coating Cycle
-58 1 67 Post Coating Air-Dry16

* LNIcuesuuiTESTS OF FINISHED PROPELLANT S.ANI'iYi AMD ltWYSICAL TESTS

NNirrocellulose lRemainder: 92.61 1.,,To S.P. 134. 5v' No cc 4011 601+
-Nitrogen in NC 13.15 1-3. 12 No EXnolosion 15 hr M7in I __5+
Diphenylamine '0. 50 to' 1.25 0.7 Pro.,.,., Tv--e 'vlinder

* ~ t--gil S11Eft-A i)-10 1-n i 0 0.87 ______ ___ _____ ____

f -r-f-i Vnlatiles j2.35 Max 1_________36__ ____

Moi~tiure & Volatiles *1.00 '~0.25 0.Q 59.... Heat of Explosibn.
-Ro-gtialSn3Z~nt 110 Ma 077cal/.zm t816

-Hgntnp it 1-so~V ma~tP v 11-____

CLOSED BOMB PROPELLANT DIMENSIONS (inches)

Toot (1)', !Af-pp-959-3g +901 85-57 195.93 ________'of oi I_____________Amm

(2) Ln-PE-599Q-i 4,90 P,7 -7? 95,) 0- _________ ?,So11L~9 247
a _____________ ,.-,.,c:0.13210__ .08751 .5 1 1.87

P2078 1+90 100.00%.100.00% a..~i*_____0.0141 0.00827 ot
a..... ___________________ Web*__________

___________________________ Outer 1_____ 0.01811 0.017211so- 11!19/76
* (1), ILoadiniz Densitv of 0.15 gm/cc Tnner ' _____ 0.027

(7',~~o ire:in fln~tvft0.I!vC 15 max 1-40.00: 18,84 kf,1219/7b
rrf (Norfl) rln.Od'B'i ,* Nb

1 NI0I 08:1-
* ~ I5-142' 110.'1 12/313/6

TwIveof93s,.g f fiber drim containi nf 100 poundn ne and 5 pound sample.
a....,,Dimensions are from the uncoated base stock propellant.

This lqt was produced on a best effort basis.

R. A Williams ______IJ. E. Ma~nd
a"f"-4tob a 128
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PROPEELLAN\T .OT NUMBER

ACCEPTANCCCTACE AT

SHEE 14 Decemb~er 1976

F.wram IR IGRECRDN RMF GBY HE~RCULES INCORPORATED PROOF FIRED BY PROVING GROUND,AT RADFORD ARMIY A~MMUNITION PUANT FRN EODIJME ____________
P R. CiE tCT 'L E WEIGHT

CONTfA~CT NUMBER DAAAO9-71C-0320 OROJEC-TILE LOT NUMBER 1
* EMPERkATUE Grý POWIDER CF

WE tHT F L T 15 22ds STANDARD PROPELLANT LOT

WYEG T OF LOTEL AN 105CRIPTION

AVERAGE WES

SPECIF iCAT1ION DATED WITH REVISION AE0

CHARGE WEIGHTS
INREEN N. INREEN W.TOTAL PROJECTILE VELOCITY P R ESSUR F

INCRMENNOINREMNTT._ INCREMENT WT. WE iGHT FT/SEC LBiS/SQ IN.

Propellant,l 3ingle--Base, Miltiple Perf., "lethyl Centralfte Coated for 25=~ AP-T

Accepted for PE Project 55

THISPROPELLANT LOT IS ACCEPTED

A ~~~JAMS E. BLAIN'D ____

CHIE F OUAL ITY ASSUk-.ANCE DIVISION.
LOADING AUTHORIZATION

THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMIMUNITION ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE E=ECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

* ~~WEAPON ANJD .'DDEL COý-'LETE ROUND OR PROPE~LLNG CHARGE ________________

jTYPE M.ODE L ?ROJECT %,#T ORAVVNG IDATE OF LA5T REV

5 % 
4

;,%LAIGATORZTO SUDTN-
CHE ULT SSRNECVSO

SM FORM I0O ACH7 2



THE INFOqMATtON CONTAINEDO t4EASIN SMALL.
* SC 'jSt.O FOR GOVIEVOMENT PURPOSFS Oti.v

Pr OPL MAW)T DMOSC[2 TCiI SHEET-___
&'Mysh Lot he. RAD- r-E-559-4A at Ivi...c.k..I ellt ]L

tima os t-RA-POFOD A-RMY A Iktb*q &I.a PLANT._____________

* .0 9* -.~AA~71-&Z. 32,2 6, - ~ 3Q!7 CQR Let ter SAMflRA- dEatg
-~l ±5 v .976

ACCEPTED aLff~tou~ it NIROELUL'S

MANUFACTURE OF PROPELLAN~T
* . #sg,. S ffop a Pew4 *4C/D,T w..,ht Iw..' Vta shi cm 10 Pmd 65 0acop

IA ~PROCESS-SOLVENT RECOVERY AND DRYING_

*35 ,55 Increase Temnerature :rr aJding to Cyrl Tepvel I 12
4 .9.... 61 -SolvenrA gp~3:

* 56 '62 Water Dry
74 1 76 Coating-Cycle
58 162 1 Post-Coating Air Dr=

* - . ~~TESTS OF FINISHED PPOPELLA14T ~ ~ ?~

-~ Nitrocellulose lRernainder . 57 .. ,...45LN C "d 6'
Nitrogen in Nitrocellulose 13.15 -0.05'~I 11,lINo E=ojg ri I+
iDiphenviarm ire Q.5 to L~5......'7a aro. o 's.ea TV",*L~da

Irtht 0.40. May- 0.14 No. Perforatio-ns1  7. .
Miethyl. Centralite i 3.0 Notr. 1 2.45_ ____

Potassium Sulfate 0.10 o10
Tocal Volatile.$ 2.35 max 2.Q -HaIf -p
Moisture & Volatijes 1.00 'r 0.25 {1.11 _____ ___

Residual Solvents 1.10 Max 0.94__ _________

Hyg~roscopicity 1g.80 ax 4 _____Dust & Foreign Matter 0.11Ž~
_ýiilk engQity.Om-..n.L0-94 n o

L CLOSED 6 ________ PROPELLANT D!,AENSIONS iinctis) fs. OIapI

;,2ý__I RAD-PF.-559-. _______ A %0LO3~~L.. ~ 9 1L
(2) ROO.)O%._100.00 -9 10c~ i09.

L _________ Ieb* J I
_____ A~ 0.0185 Nom 0 026a00_18,R7"_ll -1/9/l

______________ - -__ outer _ _ _ __I0.021 0.l - _S1S19 7
I _ _ _ _ _ _ r', .031____ (1-0117o~a Tt" 112/8/76

* ;ain eiity *of 0.19 "-ZI/cr-. 0.1 . 15 max ;-36.19 5.62 a"" 129/76
_(2) Loading Density *of 0.2 I`!micc i.~~ woo&""" I

____200 cc(Nom)-Closed Bomb-0.0Ifi* t*

'tpeofP*-P :.?..rOne fiber drl!-.. conta~inin~t 100 aounds net and 5 nound satnile-

*Dimensions arg 'from the tinconred biaze stck :rtn prolLiAnt_

This 152t produiicrd on a 1
'pst rffnrr hai

R_ A- 11i1immgln
ro we. ts 01"c".679 130



"THE .NIFORMATION CONTAINED HEREIN SHALL_

jI E USt"O POR GOVERNMENT PURPOSES N0L7 L• ,,0 ., LOT" NUM91:, R

S PR0 P LLA HT RAD-PE-559-40

MEACCEPTANIC MODEL ACCEPTANCE DATE
SH T14 

December 1976

MFGBY HERCULES INCORPORATED -PROOF FIRED BY PROVING GROUND

AT RADFORD ARMf A100JNITION PLANT FIRING RECORD NUMBER
PROJECTILE WEIGHT

CONTRACT NUMBER DAA09-71C-0329 PROJECTILE LOT NUMBER

TEMPERATURE OF POV.D0IR

105 pounds STANDARD PROPELLANT LOT
WE IGHT OF L OT ,"

PROPELLANT DESCRIPTION

AVC RAGE WEBSPECIFICATION DATED WITH REVISION DATED

CHARGE WEIGHTS
I W TOTAL PROJECTILE VELOCITY PRESSURE

9. INCREMENT NO. INCREMENT WT. INCREMENT WT. WEIGHT FT 'SEC L BS/S3 IN.

Propellant, Single-Base, Miltipie Perf., 4ethyl Centrali.e Coated for mm ' AP-T.. I-

i Accepted fLo PE Project 55).

THIS PROPELLANT LOT IS ACCEPTED

JAEb E. BLAND

"CHIEF OUALiTY ASSURAN.E DIVISION

* LOADING AUTHOR!ZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELOVEXCEPT WH-qE QUANTITIESARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

tEAPON AND V.0 .E L COMPLETE ROUND OP PRCPELLING CHARGE .... _|K TYPE MCOEL PROJECT AT DRAWING DATE OF LAST REV

* THIS LOADING AUTHORIZATION EXPIRES AFTEFR AT*WHICH TIME REBLENDING OR REASSESSMENT
WILL B3E CONSIDERED.

LOADING AUTHORIZAT ION ISSUED TO

CHIEF OUALITY ASSURANCE OIVSION

SPMU ~O~1 G~Or. MAR.CH 71 131



THE INFORMATION CONTAINED HEREIN SMALL
.. 2....§SE USED FOR GOVERNMENT PURPOSES ONLY

PROPMLLAINT D"'C Z IPTIO je~E
USA.. ikpLo o RAD- PL-559-4B to is 

7 6 copsii. see'. P* Prope Ilant, Sinnle-Base. I'll' t ile -Perf,

I'lethiyl Centralite Coated for_25z.j~j,2-T

~WKf.3 e..A2LOR0 ARMY AMMUNITQLO ,JAOFQRD, VA_ _ .~I 105
I st.o.t.Ole. ..DAAOQ9-71-C-0329 Daft &_QZZ7L s.4edcr~"sehe COR 1a 5rARR&-TF datpd

_____________________________15 July 1976
ACCEPED ~NITROC.ELLULOSSE

T~lprtA?~% "cf

629 Wate Drthe

71 76 Coating Cycle1/
462 Post Coating Air Dry 1

PnQPtLLAN? CO"ITO TESTS OF FINISHED PROPELLANT IOLYANP4%C, rtý

__X~roggen in 'IC 0 C)5 - 0iq nn I; bro XII ) .94,

Potassiumn Sulfate 0.10 to-10 tO. ________ (n___ __

Mniqtllrp A, V3j,1atili-As 1 no -0.25 I 0.68 Heat of Explosion
Residual Solvents 11.10 Max 0.8 CalIsm

%Hwtroscopicity 1.80 Max 1 ____38___

Dust & Foreign MatterI 0.10 Max 0-0
0. dpukLrens4ty, =.-/cc -0-940 to 1_q 0-_______7_____

CLOSED 80M5jF PROPELLANT DINIENS!ONS tiftIenA6)

'rot, (1) RAD-PE-559-4B+90 88-3 73 -a 9. cvr

(1') *A-E559:4Z+90_ 93.02 1_98-87 1...erni.15 12-75__

1 i OI0_14 Q ' IIr 1 , 1
p' l q 00.00%! 100.00% *.1W () 10,014 110.007S jATE3

I ________ ___________Web* 10.0185.Naa~ I

_______ - I Avg......... 10, 26 LD.0 1 -7f 11/19,/76

0 11Oter 10,0215;0,l2 '~ 11/191ii

londT~'ing Dprnity f015V1 s'e~. 1A 15 max 1-36.19,5.62 Qtl"*@12/9/76
- -i; Laadinig Desnitv of 0.2 ;Pm/Cc We A.0"2

I .Nom 0.8S' 1.28 cat6."2ot
1200 cc(Nom) CLOSED BOý!B - 19 l0.Sil2.6 1

TV" o Pecs. COSP-iA., Onle fibrr dn,m L-rnrainin In( 10 im'ind not- aind 5 ponirid -gample-

amoeral * Dimensions are from the unccated base stock propellant. ________

This lot was produced on a best effort basis.

R. A. Williams J. F. Bland
am"" feo~ oWs ACUtOV
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THE INFORMATION CONTAINEO HEREIN SHALL
___________ml _______....___BE USED FOR GOVERNMENT PURPOSES ONLY i

"WEAPON " .OT NUMBER

PROPELLANT559-5A
•ACCEPTANCE MDEL ACCEPTANCE DATE

%' • SHEET
25 May 1977

MFGBY HERCULES INCORPORATED PROCF FIRED BY PROVING GROUND

AT ROFORD A.EMff AMIn -N PLANIT rIRING RECORD NUMBER
PROJECTILE WEIGHT
PROJECTILE LOT NUMBERCONTRACT NUMBER DAA-A09-77-C-4007 -EMPERATURE OF PCOVDER OF:

WEIGHT OF LOT 109 p,'unds STANDARD PROPELLANT LOT

"PROPELLANT DESCRIPTION
TYPE
AVERAGE WEB
SPECIFICATION DATED WITH REVISION DATED

CHARGE WEIGHTS
TOTAL PRCJECT ILE VELOCITY PRESSUPE

INCREMENT NO. INCREMENT WT. INCREMENT ViT. WEiGHT FT/SEC LBS/SQ IN.

25"" MP Broi•_llant for AP P:ojectile

Accepted for FEEProject 559

"THIS PROPELLANT LOT IS ACCEPTED

JAMES E. BlAND
CHIEF QUALITY ASSURANCE DIVISION

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNIT'ON ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

.'EAPON AND V ODEL I COMPLETE ROUND OR PROPELLI%:G CHARGE ___m_____

TYPE MODEL FqOJ.ECT NT ORAWING DATE OF LASTqýEV

THIS LOADING AUTHOR IZAT;ON E XIR ES AFTER -ATWHC TIME REBLZNOING CR REASSESSMENT
WiLL BE CONSIDERED.

SL OACING AUT NOR IZAT ION ISSUED0 TO0

CHIEF QUALITY ASSU.IANCS OIVIS;ON

SMU FOR&M IC60R M~ARCH 71 133
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S THE WtFORMATION CONTAINED HEREIN SMALLq~0 P ~O ISE LA ED FOR GOVERNMENT PURPOSES ON;.YT

U S Atoy Ler He. RAD-PE-559- A No.* 25=m MP Propellant for AP Projectile

mw,,,.j4 RADFORD A9V1Y AMMUNITION PLANT. RADFORD. VA. ftgksg £Almmi 109 lbs.
C~ttwrct 49' OAAA09- 77-C-4007 , 4-1-77 spclt~ ho COR letter SARAA-IE dated

________26 January 1977.

ACCEPTheD BLEND NUMBERS NITROCELLULOSE
BC-15,058 1131 ~O~f K t,~iE~)Snht 24SC

0.92 MANUFACTURE SS PROPELLANT 65 dEther -20.

TEWERAIU!!!ES CPR ES-SOLVENT RECOVERY AND DRYINGTI
* 17 124 Solvent Recoverm 164

*32j 3 8 1Solvent Recovery2
56 *62 Water Dry 26
58 62 _Air Dried Aftez-Ccating

PROIELAN "IPOIT114TEITS OF FINISHED PR~OPELLANT SAIIYA NjC6TS

Diphenv~amine 0.50 to 1.25 0.90 Form ______ -it___ ________Tve

Gaht 0.0 Max. _ 0.16 No. Perforatons. -7
Methyl Centralite 2.70 , Mom. I 25 ____________ ___

Pota slumn Sulfate 0.1 to .00 10.94 iEgat- of Ea~losio. 'N/A 1 872.1
Total Volatflu~ 2-3 mn x~ _____,54_ ____ ___

',foit,,.rg and Vclatiles L... 0Q0 +a.2i..75..1-.16.. __________

Residual Solvent 1 1.10 MEX. 1.38 ________ ____

HygrO&CODicit- 1.80 'Max - 1______2_______
Bulk Density 0.940 to 1.050 -0.9947* ____________ ___

Dust & Foreien Matter 0.1 Lo max. 0.01-_________
CLOSED 80 9 PROPELLANT DIMENSIONS (inches)

Lot kubr 7" C 06.cs f e"01 9t,

_____________ 0.130 10.09231 6.25 2.70
________________~~1 n9__O...O _____~~'Q 4-1 6. 25 F2. 59

'P2078 j + 0_ 100.0014,1100.00% a,. A -; Ql4I ~S A
Rggtt __________Web, Av 0.0185 Nom0. 026-3 0.61:71

I___ Web,__ In _________'0.0310 0.0168 10110 5/12j77
_________ ____Web, Outj 0.0215 0.o189 semovd 5!12/77

.1 we: - fu 15 Max. J-61 116 a'5/20/77
L LO 1 Nom i 0.681 0.*98 Otehi

Tire of ht-A Ctmeme, One Fiber Drum @ 100 lbs. net.
0t~t *ý-i'th tapping on co=-Iar- I O'~jq._/cc loading densi~ obtained
_ 2tUncoated basSgW!j'p-t' djimencions._______________

For ut~coated base stw-k, a~ neat of e-lso of 963.8 cjl/Z at 904. OFR. *O

~~j o00  ~'~ f 1l9?z] am d.Popl~ ople producedn
a best-eff~ort basis.

____ ___ ___ ___ ____ ___ ___ __ AIKES E. B1A'D

"," oom .04?4 "Aack to"I 134
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' ~ THma E 11NFORMATION CONTAINED HEREIN SMALL Stowe~1~di~u~BE USED FOR GOVERNMENT PURPOSES ONLY

. . L~tW-.-.C..5u5t-5Bo 25mm 14?T PrgOpellant for AP! Pro jectila

motc,.,oRAUF0RD ARMY AMMUNITION PLANT, RADFORD. VA. Pa,1.4 £....aall. 110 lbs. ae

TE11~ ACCEPTED~ 6Lk NUIROCSSONEIT ROELLULOER AN DRNGI

B C17 ,5 hi241s Solvent Reovr' 6ac s5C1Stliyt1434)

56~~~. 1 2 atr y2

* *~OELLAN ccu~smoN ESTSUFATR F OFSE PROPELLANT ~8LT N NSC~ ET_____

0 . 2 Po n s o~ o t o e m .*' *. h .1 r dlt e ' it 6 - 9 f 3 5Pnn t1bat l n 6 a. . E h r Pa 00ro Il e e

56nht .16 No WaorarlDny26
5et8 l62 raie __________e After______ Coating__ 1104__

Pot.~ssium Sulfate !0.10 to 1.00 0.89 __Heat of Explosioz
Total Volatiles ;2.35 1Max. 2.23 cal/gm N___ A____
Moisture and Volatiles 1.00 f+ 0.25 1.08 1_______ ____I____
Residual Solvents I 1.10 Max. 1 1.15_______ _________

EygrOSCO~iCit7r 1.80 -Max. 0194.25________
Bulk Density .0.940 to 1.050 _____ ________ _________

Dust & Foreig-n Matter 0.10 Max. ._ 0.01 I_ _______
*CLOSED BOMS 41091 - PROPELLANT DIKIE14SIONS (inchas ea erem o

* RAD-PIE-559-5 B J90, 91.3 198.0 P =1____

_0117_-& I __jjL2-5

.. %P 2078 -go 100-00%, iOC.0C%.pr _____ 10.014 1000N ets

R~~gWeb _________ 0.0~ut 1 zr Nodi 3-0263'007

% ____ = ,__Web, OutI _____ 0.0215 0.018e--04 5/12/77
Too flaftSh

IfWtsAar"15 ax. 1-36.191 11.96 OR... 51201=7
___________________1, Nm -10.68 1 0.98 0-1-0- &---

15 - 15 110.50 111.3U oweo

Type of ftmi C~~f' One Fiber Drum @ 100 lbs. net.
~, *!;jt tarling on Container. 1.022 g/cc. Loading Density obtairned

* k~Uncoated base Drove*.lant dimensions. For uncoated base scocLk. a Heat of ExDiosion
of963.8 cal,'gm, a -96e0F R.Q-. of 120.52 _and -r9G'F a..of 102.04 wr banc

i Proelantsaemple produced on a best eifort basis.
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THE INFORMAT'ON CONTAINED HEREIN SHALL
9E USED FOR GOVERNMENT PURPOSES ONLY

WEAPON •.OT NUMBER

PROPELLANT _____________
S~ACCEPTANCE

MODEL ACCEPTANCE DATE

MFGBY HERCULES ---CORPORA]ED PROOF FIRED By PROVING GROUND

FIRING RECORD NUJMBER
.. , AT MIDFORD AM• AM =10NIO PLAT.... .. ..•'-O P ROJE CTIL E WE IGHT

PROJECTILE LOT NUMBERCONTRACT NUMBER DAA&&09-77-C-4007 ITE- JERATU9E OF POWDERI" or .,

WEIGHT OF LOT 110 pounds STANDARD PROPELLANT LOT

PROPELLANT DESCRIPTION

TYPE M

AVERAGE WEB

SPECIFICATION DATED WITH REVISION DATED

CHARGE WEIGHTS
INCE.. N.I N TOTAL PROJECTILE VELOCITY PRESSURE
INCREMEN'T NO. INCREMENTWT. INCREMENT WT. WEIGHT FT/SEC LBS/SQ IN.

I 25•m % IP rovellant for AP ?'moJectile

Accepted for PE Project 559.

%. . .. . . ..

THIS PROPELLANT LOT IS ACCEFTED

." .JAMES E. SIa)D
CHIE;- QUALITY ASSURANCE DIVISION

T POLNO.C ELOAO!lG AUTHORIZATION
-THE PROPELLANT LOT OESCRI3ED ABOVE MAY BE USED IN LC.OING ANY OF THE AMiUNITION ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY A;.LOTTED FOR A PARTICULAR PURPOSE

W'WAPCN AND MODEL CCOPL'E'T RCULND OR PROPELLING CHARGE

TYPE , -iODL PQOJECT WY RAWING . '--ATE OF LAST REV

*- *J

€IO,

THIS LOADING AUTHORIZATION EXPIRES AFTER AT'WHICH TIME REBLENDING OR REASSESSMENT
-WK.: 3E CONSIDERED.

% LOADING AUTHORIZATION ISSUEcD TO

... CHIEF OUALIIY ASERANC 1VISION

SMU FORM 10SOR MARCH .. 136



IL~I~THE INFORMATION CONTAINED HEREIN SMALL
ISE USED FOR GOVERNMENT PURPOSES ONLYf -WEAPON - %)..T NUMBER

PROPELLANT RAD-PS-559-5c
S.ACCaaTAMCIMD ACCEPTANCE DATE

25 May 1977

MFGBY HERCULErFS N•COP .TE) PROOF FIREDBY PROVING GROUND'I AT I FIRING RECORD NUMBER
AT RADFORD AM A MI"TIOUPLAM • PROJECTILE WEIGHT

PROJECTILE LOT NUMBERCONTRACT NUMBER DAA09-77-C-4007 TEMPERATURE OF PO'WOER OF

WEIGHT OF LOT 110 pounds STANDARC PROPELLANT LOT

PROPELLANT DESCRIPTION
TYPE 1M
AVE F AGE W• •ES

SPECtFICAT'ION DATED WITH REVISION DATED

CHARGE WEIGHTS

TOTAL PROJECTILE VELOCITY PRESSUREINCREMENT NO. INCREMENT, ,V. INCREMENT WT. WEIGHT FT/SEC L BS/SQ IN.

""5. 5 11P Pro .llant for AP I roiectile

Accepted fo PE Project 53S.

THIS PROPELLANT LOT IS ACCEPTED

JAMES E. BIAND
CHIEF QUALITY ASSURANC., . IVIS'CN

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FCR A PARTsCULAR PURPCSE

*WEAPON AND ".MOCEL COMPL.-ETE iOtUND Cq PROPELLING CHAR QE
TYP.. MODEL PROJECT T I RAWINQ F LAST R EV

THIS L OACIN•G AUTH ORIZAT ION EXPIRES AFTE R . .AT WHICH TIME R EBENOING OR REASSIESSMENT
WIL L B E CONSiOE RED0.

-LOADING AUTHORIZAT ION ISSUED TO

; CHISF QUALITY ASSUPACC OliS0
SMU FORM 106CR MA"RCH 71 137



STHElIFRMTO CONTAINED HEREIN SHALL
*S USZ FOR GTOVENMN OURPOSES ONLY ~ E

U AmyLONS RAD-PE-559-5C -. , 25imm "l Propellant for AP Projlectile

moftfantu.o of RADFORD ARMY AMMUN4ITION PLANT. RAQFORQ. VA. Pecked "in.~at 110 lbs.
Cotrs 40, DAAA0g-77-C-4007 Dol 4*,* 1ý77 sowcsIm.I N. ..... 0RL1ettrX...SRUA-TE dated

76 Tanu-tarX 1977--

ACCEPTED BLENDO NUMBERS NITROCELLULOSE

C- 15,058 Met~~g Cae K Ite1LC #44113 C

___ __ ___ __ __ ___ __ __ ___ __ __ ___ __ __ 13.19., None Mineg 30 "

MANUFACTURE OF PROPELLANT
0.92 Pounds So,...s per Poi.nd 'sC.tsy Wi-ght? 1"Ir.G..ntS C06shaqI.R of 35 9C..ialUcoftel omit 65 Ether Po 0 Po" Sove.

*Potc e 2!** 0v. *o IAt 25__________

T EUPERS.1tES F" PROCESS-SOLVENT RECOVERY AND DRYING III Wows
From I To _______________

17 24 Solvent Recovery 64

5 62 Water P=y 26 _

58 62 Air Dried After Coating 10

PIIOPE-,LNTi couPosrrtO?4 TESTS OF FINISHED PROPELLANT STABILITY AND0 PHYSICAL TESTS

Nitrocellulose Remainder1 94.75 rO~Y,,134.50C GC 40'"fin. 60'+
Nitrog~en in Nitrocellijlose 13.15 jOQ .05 i3.1~J9 X...iO Explosion 5 rMn 5 Hrs.

* *..ithenvlarnine 050 to 1;,25 0.8a FoL.. 'at~~ P'...t~emiTye I _____ linder

Metiwi. Centralite 13. 70 Nom. 3.51 ________ I____ ____

?oitessium Sulfate !0.10 to 1.00 0.86 Heat of Exolosiol____ ____

Total Volatiles !2.15 -Max. 2.08 C2l/9M N/A_847.2
'MoLsture and Volatiles 1.00 + 0.25 1.04 _________________

Hvgroscoicity 1.80 'Max. 1.2598
Bulk Density 0.94.0 -to 1.050 0L.L..... _____ ____

Dust & Frci-n Matter~ 0.10 -Max. 0.0_____2_______
CLOSED BOM9..___ PROPELLANT DIM~ENSIONS (inches) w* ~

Till RAD-PE559-5C 'L90 81.6 96.8 T ________tur _______ tl2sho 1no Ac

4 47 10.0947 6.25 2.L59

'P 2073 +90~ 100.00% 1100.00% P"ff0. tit 1~ +10.014 10.0083
I~~ ~ ~~~ CA___________ E3

I _____________Avg. 10.0185 Nctm..10.O263OO7 $i /27
_________inne ____________ .031010.01681I1mIoo :5112717

________outat _____0. 0215 10. 0139 Too

A-- w 15: MIZc -6191 11.96 ofee 51-0=17

T10 of Cnt. One Fiber Drum @ 100 l.bs. net.
*TIpi.h tapping on container, 1.01'3 g/ce Loading Densitty obta3.nea.

*Un-c aat ed bse orooeliant dimensiý:ns.

4 For unc~ated base stock, a hear~ of E.xm1osion of %63.8 2v1/_=_A +9C'ý- R.0. of 130.52
and -9& R.F. of 102.04 were obta-ied-, 2oe-- s~~rdce nabetefr

'5. basist.

am *I 041111 WITIN v Ut Al 133



ThE INFORMATION CONTAINED HEREIN SHALL
BE USEDO POR GOVERNMENT PURPOSES ONLY

WEAPON LOT NUMBER

PR1LL N RAD-PE-559-SD

ACCEPTANCE MDEL ACCEPTANCE DATE

SHEET
"6 July 1977

MFGBY HERCULES INCORPORATED PROOF FIPEO BY PROVING GROUND
FIRING RECORD NUMBER S% AT RADFORD AR WY A U NITION PTANT PROJECTILE WEIGHT

PROJECTILE LOT NUMBER
CONTRACT NUMBER ]DAA,09-77-C-4007 TEMPERATURE OF PO.'VDErl OF

WEGTOFLT106 pounds STANDARD PROPELLANT LOT•i::~ %V ,IGHT. OF LOT " Z•p.d . .......
PROPELLANT DESCRIPTION

TIPSM

AVERAGE VIEB

SPECIFICATION DATED WITH REVISION DATED

CHARGE WEIGHTS
IC ENN INEE TOTAL PROJECTILE VELOCITY PRESSURE
_INCREMENT NO. INCREMENT %VT. INCREMENT WT. INS IGHT FT/SE.. LBS/SQ IN.

- 25mm MP Prop Ilanrt for AP P-ojectile

Accepted for PE Project 559

"THIS PROPELLANT LOT IS ACCEPTED

JAMES E. lAND
CHIEF QUALITY ASSURAICE DIV!SION

THE" CLNLLOADING AUTHORIZATION
STHE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITICN ITEMS LISTeD

. BELOW EXCEPT WHERE QUANTITIES ARE SPECIF•CALLY ALLOTTED FOR A PARTICULAR PLURPOSE

WEAPON 4NO 40 CCEL CO*,,MOL=_TE ROUND OR PROPELLING CH-,RGE ___

"TYPE MODEL PROJECT WT DRAWING I DAT E OF LAST R EV

THIS LOACNG AUTHORIZATION EXPIRES AFTER AT'WHICH TIME RE8LENDING OR REASSESSMENT
WILL BE CONSIDEREO.

*.• LOADING AUTHORIZAT ION ISSUE0 TO

CHIEF QUALITY ASSURANCE DIVISION

SMU FORM 1OGOR MARCH 71 139



_______________________THlE INFORMATION CONTAINED HEREIN SHALl ________________

atSED14 FOR GOVERNMENT PURPOSES ONLY S~
U US A.Sv L*# 00......AD-PE-559-5D Crompeoeo.ol No. -15-n-mF rot~tpefl.nt

~ SRAOFORO ARMYL_ _FmIT0 F- e T.L-AP-E~fiYAL.,-~. 106 Ill.

__________I#* ________________________________tiL -elsers NO

% L..... IA

___________________________________________________3-19__1 .1 .......%......30.. ~3

MANUFACTURE OF PROPELLANT
0.2 Pounds Sai..M a. per Oo.4 PC.'fP.a Woqhl 1-rediet -h. 61'a of* F *Mo 5 e,., E he 100 Plm"d "14"~.

TOPR'.F~ PROCESS-SOLVENT RECOVERY AND DRYING 14448-7 lo
17 124 1Solvent Recovery 64~

32 ,. L S olvent Recovery 2
r56 62 Water Dry ______________

58 162 1Air Dry After Coating9

* ~PROPELLAP.T COUPOS0ITIC~4TSSOFFNSE POELN STABILITY 1140 PnrSICAL TESTS

_____ ____ ____ ________ _____ __ _ ____ _ __ Coati.. Formul~a Actual
Nitrocellulose Remainder 967 -.,Ist134.5C CC 4 ~n!6'

Ntr--nin m~irrrelluose-,i7 ! +00 -. 9 0.c-Eplosion 5 hrs. mtid. 5 hrs+

Q -0 'ax 01 0Q. ip,-erf orations _____ 7

-aotassi-m 0.10 to 1.00 0.91 leat of _____ ____

Tntnl Vn-arip ... 2-35 .Maxc 2.36? -Explosion calk/ I N /A 1
Moisturn & Ve1iaiea Iip '4002 0.91 ________ ___

Rpaitd-,ial gnlupnt-g 1-10 1_____17___

H~gr-,rni i ty 1-80 'Max .1.34____ ____

R;&l mlp.'4ity '0 9L0 to *t.050 1 0,9844

CLOSED BOMB ____PROPELLANT DIM"ENSIONS (inches)* a. i
,..1011141 * I 144tI

Lot~_ _ _ _ __=Trm 7Foc I Nisol

_________________________"~"w'0- ,130 0.09231 6ý25 2.70
_ _ _ _ _ _ _ _ _I _ _ _ _I

SP2078 90 100.00% 10G-00% ke' cl jj -- - 0-014*. 0,0083 DATEII

____ ______ ____Aug 0.0185 3.02653 0.0178 ~"6/17/77
________Inner 0.0310 0.0168 Sme46/17777

__________________Outor 10.0215 0.0189 Tov Fn,shaoo

______I ________ I.4oo.If.. 15 max. -36.19 11.96 7ýOne lai 10.50-li 113 IOferdT28_ 7JL 48WiA~e t Lu . 10.68 10.98 0.ac,.il.A Us

Tiv of Pcl-s .Intef. On Fiber Drum @ 2100 lbs. net.
Iln.....s - fln-indI-t prelpe I hnt dir'en,'ions . Fo rotdbase stock, a Reat of expLosifn

nf 9-6...&-calj'&tI +Q00 1UQ of 130.52 an 0R f102.04 were obtained.
Propellant produced on a best efforts bas4.s. 5

R. A.'Wi'lI.iams .J. E. flI.nt

&" o "Il *ClU left 140



THE INFORMATION CONTAINED HEREIN SHALL
Of USED FOR GOVERNMENT PURPOSES ONLY

WEAPON LOT NUMBER "'

PROPELLANT RAD-PE-559-5E

ACCEPTANCE MODEL ACCEPTANCE DATE

SHEET
6 Jul•- 1977

MFG BY HERCULES INCORPORATED PROOF FIRED Y PROVING GROUND
- FIRING 1ECORD NUMBER
;.RADFORD AILMY MOINITION PLANT PROJECTILE WEIGHT
CNRTNBR AA ""0 PROJLCTILE LOT NU.;,'BER
CONTRACT NUMBER D&Aý09-77-C-4007 TEMPERATURE CF POWDER OF:

107 pounds STANDARD PROPELLANT LOT
S WE IGHT OF L OT .0. .ou.d

PROPELLANT DESCRIPTION
TYPE M

AVERAGE WEB

"SPECIFICATION DATED WITH REViSION DATED

CHARGE WEIGHTS
TOTAL PROJECT ILE VELOCITY PRESSURE

SINCREMENT NO. INCP EMENT WT. INCREMENT WT. WEIGHT FT!SEC LBS/SQ IN.

25mm ZP Propcllant for AP loiectile

Accepted for PE Project 559

THIS PROPELLANT LOT IS ACCEPTED

JAH1ES 9. bLLXAD
CHIEF QUALITY ASSURANCE DIVIS;ON

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AM¶IUNITION ITEMS LISTED
BELOW EXCEPT WhHERE CUANTIT IES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WEAPON AND MODEL I CO.'PLETE ROk:4D OR PROPELLINGCHAji iE ....
TYPE ,MODEL PROJECT wT DRAWINJG DATE OF LAST REV

THIS LOADING AUTHORIZATION EXPIRES AFTER AT'WHICH TIME RE BLENDING OR REASSESSMENT
WILL 3E CONSIDERED.

LOADING AUTHORIZATION ISSUED0 TO

CHIEF QUALITY ASSURANCE DIVISIONL SMU FORM 12Gn-R MARCH 71 141
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THE INFORMATION CONTAINED HEREIN SHALL
.4 aE USED Frost GOVERNMENT PURPOSES ONLYP~LLA '%'T DFZC-'IpT i [

U S At"~ L. ot RAD-PE-559-5E 2e5elmNo pm MP Pro~ellant

SRfQf.O APM Y t 11 PoT F _A_ _rcked Ares 107 lbs.

CeMrsct he W0A09-77-C-',O 7 4-le 1-77 Spfoica~cl.. .________________

ACETD11.10NUMBERS HITROC FLLULOSE
EC 15 05 11ft~roep Coftleat ac Slerch 165 SICI Stabiuity (134 54C)

U~.,%. MIA&. MIA$.

* MANUFACTURE OF PROPELLAUT
0 .9 2 Po-j Sol,aaftf pot Pau-d MC -'Py We-Ohl Ift~r~d'4nfA (..MG-Ieteq Of 35 pc" % f*, a 65 Pond Ether 100 pofv solve,*

TC2EkPEAA'u;ES '~C PROCESS-SOLVENT RECOVERY AND DRYING _________

17 1 24 Solvent Reoey._____________________64
_32 I 33 Sol.vent Recoveri___________________ 2_4

1;i- 62 Water kryj 26

0 4 62 Air Dry After cg,.tins!9

PROPELLANIT COMPOSITION TESTS OF FINISHED PROPELLANT TSLYANPHICA s
I Poeclel I ow.e-* r

Nitrocellulose emidr96.19 134.50 C Icc 40 m i~ki. 60'+
Nitrogen in Nitrocellj. 13.151 0.05 13.19 cao Explosion 5 hrs. Trip. 5 hrs. +
Diphenylarine .50 to 1.25 0.88 Farm. na p,,,,,,,g'ype I _____________

Graohite .40 Max. I0.09 No perforat-ions ____ ___

Methyl Centralite 1.00 Norn. 1 1.89 ________ ____

Potassiumi Sulfate 0.10 to 1.00 0.95 Heat of _____
ATotal Vovatiles g.35 Max. 2.58 Explosion Cal/g. N /A U69___

Moisture & Volatile'- ýL.00 -'0.25 0.83_______
Residual Solvents. 1.10 Max _______

Hveroscomocitv 1i.80 Max -- 1.22 _____
Bulk Density 0. 40 to 1.050 1,000

Dust S FgreijnY!atter' 0.10 Max DUES1N S

~ __ __ __ Sq~fcs~I2±... I.. Meana oflaC. 6 I n

4 I f - 0.13~ 0.0921 6.25I20

* I Irooo~1  C...', m ________-0.14~ 0.09i
Remork 90 - o.0% _________ P. web . 0.01 0.008z DATES

____ ______________ ____Au'n. 0.0185 0 0.023 0.0!zjVb" 6/17/77

______ _____________________ nner 0.____ 031a 0.06 Q 6 s."MPII 6/17/77

L D 1 nlom. I0 .68 0.98 Do-..-or-t se -"S~O?

Type of Pach-ag Corla.'er One Fiber Drum (0 ion~ I hs net-

Flefte6 ik *Vnco.,ted base pronellant dirgrerions. For unconted base stock a heat of explosion
j f 963.8 cal/n., a +900F RO of 130.52 and a +900F RF of 102.04. Propellant produced on

a best efforts bgsis.

R. A. Williams 1..-
CCCI he~uII?,142

Lý L'.ft. ft1, ý" 0 *142 %ýl 0 ;I-I



TH% E T!FORMAT;ON CONTAINED HEREIN SMALL
-- SBE USED FOR GOVERNMENT PURPOSESONLY CORREC£ED COPY

*.-.* J WEAPON LOT NUMBER

P.y. POPELLANT RAD-PE-559-6,(UE)
1 :AANCE

A CU CCEP MODEL ACCEPTANCE DATE

S HEET 27 July 1977

MFG BY HERCUL-Sr INCO.-POR•TED PROOF FIRED BY PROVING GROUNDI FIR*ING RECORD NUMBER
AT RADFORD ýA1ýY A• .NITION PI/tNT PROJECTILE WEIGHTA __PROJECTILE LOT NUMBER_. ...

CONTRACT NUMBER DAAA09-77-C-4007 "MPRO TILE OT NUMBE OF?•••TEMPERATURE OF POWDER 0

WEIGHT OF LOT 12.5 Rounds jSTANDARD PROPELLANT LOT "_'

PROPELLANT DESCRIPTION
S....TYPE l M... . .. . .

AVERAGE WE B

SPECIFICATION DATED WITH REVISION DATED

".1'*.5 CHARGE WEIGHTS
O' ITOTAL PROJECTILE VELOCITY PRESSURE

INCREMENT NO. CREMENT WT. INCREMENT WT. WEIGHT FT/SEC LBS/SQ IN.

25ram Gun HE ?rojecL-Ile

%5] Accepted for PE Project 55ý-

THIS PROPELLANT LOT IS ACCEPTED
Corrected copy issued to correct
.weight of lot. S E. BNT)

CHIEF QUALITY ASSURANCE DIVISION
LOADING AUTHORIZATION

THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOACING ANY OF THE AMMUNITION ITEMS LISTED
* BELOWEXCEPT WHERE QUANTITIESARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WEAPON ANDMOOSL CO'.'PLETE ROUND OR PROPELLING CHARGE
TYPE MODEL PROJECT WT DRAWIN__G DATE OF LAST REV

*O THIS LOADING !SUTHORIZAT:ON EXPIRES AFTER AT'WHICH TIME REBLENOING OR REASSESSMENT
WILL BE CONSIDERED.

; -• LOADING AUTHORIZATION ISSUED TO

"•••L CHIEF QUALITY ASSIJRANCE DIVISION

-%:Pa•,ts an:ý.l i n,,.,,n .•,APti'l 7114



* ~ ~~ - * 77"vi~,

THIE INFORMATION CONTAINED HEREIN SHALL
IN USE FOR GOVERNMENT PURPOSES ONLY

VS A,l.•ot 14s. )m.• run-. (. - .... ,____ ,___ r_._ V. -.- * 2., i, n_-.-. Lljt .t ,.OJ EC I LF.,._________________

' , ... .. ,,,R..AD•:Qo . ..... YAJ. T '!•1IQ~.T.O PL.A.NT JL A_%fPJ.FQ_: , _ e,, ,-., ... 2B.S .lbs .__* _____

oC .. , o M ,.%A.\O')-77-C-4oo7 o.,, 4-1-77 , , COR let.ter SAiRA-EN dated
-...-- _ ..........- . 11 Fe- rt., ry..19 7_-'--

ACCCPTED 6%.0,0 wuuCAS Nil ROCELLULOSE

-. _ _ __ _ _ .. _l

C-1_,_5 8 0 8 4,,,46 Content %I s,,,•+rci ;,o=,,,, S ,3 t (834 -C3

-. _.._ 13.12 _5+_u, 30+ _i^

MANUFACTURE OF PROPELLANT
0.92 ,e...so . . .-* 1, , , . ,,,,, . .. of 3_5 to.4, m,0. and 65 . j. ; ether , , s,

*- •l'w€c.'¢c- Re..'. ii , .o .... . .. ~-
,t-uP(R+uA(s C PROCESS-SOLVENT RECOVERY AND DRYING t

"17 I Solvent Recovery 64
32 38 Solvent Recovery 2___
56 62 Water D_______
53 62 . Air Dried After Coating

PROPELLA4T cou.osto, TESTS OF FINISHIED PROPELLANT. ST~AILlT ANo r4•yt.i- Tcsys

Ni|troce.,ose 'Remainder 192.58 most,, 134.5-.. 0
NiLrogen in Nitrocell. 13.15 + 0.05 13.12 . l..,A 5 l._60 .

S Diphe'ivla.ine 0.50 to .1.25 0.68 ro.% of ,,*., Type Cylinder
Graphitu 0.40 I Max, 0.08 .No. Perforations . i
M e r];v ' C..ntr z!_ljte ).. >om. 4.5g 9 :

Potansium Sul fate 0.I0Q to .. 00 0.8.1 _e__ht .1 __

19-1_1 )-v- Q1.Ules M.axo 1_ 3 Explosion ,acl/1 m N/A 828
Moisture & Volatiles 1.00 H- 0.25 1.23
Residual Solvents i.10 Max. 0.19

_Hvrnsopiit_ .. 1.80 Max. 1.43 _

FBulk Pensity "0.940 to :1.050 0.9974
_Dust & Foreicnm Ntter I 0.10 - Max. - . 03

- CLOSED SOftMB - PROPELLANT DI1ENSIOi=S (incho)* . -

T... RAD- ?r-559-6(HE)L +90 103.86 99.86 ,, , .--.
%' ,NILI O.067,Npom 0.071 0.0675 6.25 .. 61

0....... -lN 0 2 ., .030 .0.05-.9 6.25 L 2. 52

s:+..•1.\-P- .5-5g-A3 +90 ".ft 000 00% 1000 ,o 0.Q00cNom _ 0.0091 OA((2
."a=J', ..eb, Av- 0.0226,N0o, 0.035 10.0219

s•,,__,, 7/16/77

%1I .,4 0.. lo 10, max 9.74
of cob - 9--4 0114-9 7/25/77

1 9 . .__1_,_.S___o_ .__2 7
-1 -.. 7/23/77

*,,, ., . Fiber Drms: one (Q) @ ICO Ihb. net; one (1) @ 135 lbs. net- seven (7)

S .... ,,. •I~ 150 1 • t. ..

r'1ncancd peroperllant d• en _ins.____7L__._ _

Th!:_- :rjjavliTt lot meets ni1l recitirn2nr2; of tie applicable spm-cificacion.

JAMES E. BL\ND

%.. '%6 .... '"" "Corrected lor weight s/..44
Ssh ,. |%...v



THE INFORMATION CONTAINED HEREIN SHALL

BE USED FOR GOVERNMENT PURPOSES ONLY .......

SPRO S LAWEAPON LOT NUMBER

,% .:.:PROP7-L N RaPE,--559-7 (P

ACC.PTANCE MODEL ACCEPTANCE DATE

SHEET
22 Augus't 1977

MFG BY HIRCULES INCOPORATFID PROOF FIRED BY PROV'NG GROUND
FIRING RECORD NUMBER

AT 1MDFORD AFMY AUNITI0.•ON PLAM. PROJECTILE WEIGHT

CONTRACT NUMBER DAc& PROJECTILE LOT NUMBER '"
-09-77-C-4007 TEMPERATURE OF POW'.'DER CF

474 lbs STANDARD PROPELLANT L'I
WEIGHT OF LOT ....._ _

TYPE jPROPELLANT DESCRIPTION•"i TYPE M.. ..

AVE;RACE WEB

SPECIF ICAT 1ON DATED WITH REVISION DATED

CHARGE WEIGHTS
"".T OTAL PROJECT ILE VELOCITY ? R E SSUR E

INCREMENT NO. INCREMENT WT INCREMENT WT. WEIGHT FT/SEC LBS/SQ

"25m 7 PERF £:ovellan- for A] Projectile

Accepted for ?E Project 559.

THIS PROPELLANT LOT IS ACCEPTED

,: &AZES E. BL-AN
CHIEF QUALITY ASSURANCE OiV,SiON

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITICN ITEMS LISTED
BELOW EXCEPT WHEPE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR OURPOSE

-- V WEAPrN AND *;,CODEL CCMOLETE ROUINDOR PROFL'LING CHARGE .... .....L,; ' TYPE I MODEL I PRCJECT WT DRAWING DATE UF LAST REV

".".

THIS LOADING AUTHORIZAT:ON EXPIRES AFTER -AT 'WHICH TIME REBLENDING OR REASSESSMENT-•+,,WILL BE CONSIDERED.

S L OADING AUT HOR IZ AT iON ;SSUED TO 0

CHIEF QUALITY ASSURANCE OtVISION

SNU FORM i ONOR MARCH 71 145



THE INFORMATION CONTAINED HEREIN SHALL
LLBE USED FOR GOVERNMENT PURPOSES ONLY .4111

, £,• L, N@. RI-_PE-,59-7 (AP'I ., mm 7 PFqgjfr 1 ellant for AP Projectile

,, ,, R_•F0RD ARMAY AMMUNITION PLANT. RAOFORD. VA. Pack,, Amown, 474 lbs.

_______D_ _9-TT-C-4_07 Cole. 4---77 -- ct,€.on No COR letter SARRA-EN dated
11 February., 19.77.

ACCPTED ILiEND NUMSEIIIS NITROCELLULOSE
C-15,058 Niwlq~es contenot KISem( SIC I u S164i134 SIC)

,.mlsrumum % I*_M*4,

13.12 45+ .,- 30+ Wt,

0.92 MANUFACTURE OF PROPELLANT
0.92 Ses.oes.,.., .... NCS s, .tWoqht O Clmd...1., C u,,*1, . .ag, O f.... -35-- - .. id ilcofol arid , P.o.un, oho- Off 100 .... PO o S4,VOni.

perIAsc Ismt-.3 25
T ,PERATURES ' .C PROCESS-SOLVENT RECOVERY AND DRYING Til _

17 1 24 Solvent Recovery 64
32 . 33 a Solvent Recovery 91
56 1 62 Water Dry_
5__ 62_t Air Dry after Coating

.252 ELLhANT COMPOSITION TESTS OF FINISHED PROPELLANT ,T:UY AN 0H,.CAL, TE•SIs

"Nitrocellulose ,.emainder - 96.32 =...,T... 134.50 C cc 40'MinJ 60'+
"Nitrogen in Nitrocellulose 13.15 o- Ex1osion Hr, Min 5 Hrs.
Diphenylamine I 0.50 to 1.25 0.83 ,am at ;xo,_yoe__ ___ _

Graphite 0.40 Max. 012 No. of Perforation 7,.,
S Methyl CEntralite 2. Nomr ... i. 197. _

Potassium Suzrata 10.10 +o .1.oo 0.8a IQIeat of ,Q..o-4d-
"""Total Volat&iles ?- Ma-.7.9.1 ' t/A1/I 883.2

Moisture & Volatiles !O1.00 4- )_25 0_92
Residual Solvents 1.130 M.ax. 1 ,29 ...
Hygroscopicitv 1.80 Max. I 1.28...
Bulk Densitv' 0.940 to 1.050 I 1.005 .
Dust & Forei-an Matter 0.10 Max. _T 0.04I_ .. .

.CLOSED.BOM PROPELLANT DIMENSIONS linches)*
CL Se IOve I Ven V elttia In

Laýt D~mktlf Tom* le cst-41,, parco _________ ____________ of MonG Dt,'mnuwong

RAD.PE-559- A• 90 102.70; 98.12 st€,,t,,, 0, i ,

,0 1300.0923 6.25 i2.70
_ _ _ 00.00 0,,,,,,iO) 0.14710.0947 63.25 12.39

,Ia,,, P-2078 I 90 100.00%1 t00.00.% 0.014 0.0083,1 DATES
.,,._____,_,,_,______'_ Web |

,__.'.",-Q- - i Ave. 0.0185 0.026 0 O.17&"'-' 7./2977
_.____ ___ Inner 0.0310 0.0166'j ffle'd 8/15/77

w%! _ IOuter . 0.0211 0.0180 c. , 8/
.'6.19 II , o,,,,,,•t 811 177

_ _i I. .. o! weIiiI 1__Q_ Co 8 _

T199 of Pco.oq c, .o,, Fiber Drr•.s" 4 !Q 100 !bs. net; 1, 7& 4bs. net.
Ite,..,,,s *ITncoated baqe 1-n el t-cti d-ion •. ,r uorcoatid 1,ase stock. ,i hear of e o. 1osi2r.
o93.c gal!.. a . 90a RO of 130.52 and -. •90 0 F RF of 102.0&. were obtained.
Prooe1iant -rodu.Mcad on a best effort basis.

L R. A. Willians .. laL
S' 'w"u 0 146 to IF ' I " 146



THE INFORMATION CONTAINED MERSIN SHAL...
S.E USED FOR GOVERNMENT PURPOSES ONLY

I WEAPON LOT NUMBER
~P R O P E LL A NT! --- 5-cP

ACCEPTANCM ACCEPTANCEDATE

AM ACCEPTANCE DATE
, SHEET

22 August 1977

MFGBY MOLES INcOMRATED PROOF FIRED BY PROVING GROUND

FIRING RECORD NUMBE R
AT RAFORD AE) AM=TION PLANT PROJECTILE WEIGHT

CONTRACT NUMBER 
PROJECTILE LOT NUMBER WEIGHT

C O N R A C N U B E R D A A A0 9 - 7 7 - C - 4 0 0 7 - E M P 'iR A 7 U R E " O O D R 'o

T1EMPERA7UE OF POWDER 0
* STANDARD PROPELLANT LOTWE:GHT OF LOT I-'8, lbs ' .... .

PROPELLANT DESCRIPTION
TYPE M

AVE R AGE WE-

SPEC!FICAT ION DATED WITH REVISION DATED

-_ _CHARGE WEIGHTS
TIN NE .OTAL PROJECTILE VELOCITY PRESSURE" INCREMENT NO. INCREMENT WT. INCREMENT WT. WEIGHT FT'SEC L LBS/SQ IN.

25=n 7 PERF P'ooellant for Projectile

Accepted for )E Project 559.

T HIS PROPELLANT LOT IS ACCEPTE D

JAMES E. BLAiND
,__________CHIEF QUALITY ASSUR AMICE DIV:SION

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTEL
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WE4
0

ON AND MOrEL COMPLETE ROUND OR PROPELLING C:-ARGE .... . ...
TI PE MODEL PROJECT WT DRAWING DATE Of- L.AST RESV

THIS LOADING AUTHORIZATION EXPIRES AFTER-- .AT'WHICH TIME REBLENDING OR REASSESSMENT
WILL BE CONSIDERED.

., ",' LOADING AUTHORIZATION ISSUED TO

CHIEF QUALITf ASSURANCE DIVIS;ON

SA.U FORM. .- S, MARCH 71 147

Si'



THE 3IFORMATION CONTAINED HEREIN SHALL -

- SE IJSI.7 FOR GOVERNMENT PURPOSES ONLY

PV 0_EP__L__T D11_C_ F s

,A-P-59 , _ , .25m7 PERF PropelNa:t for AP Projectile

CoI ,"05 NO. DACA09-77-C-4f07 4-1-77 sps,,o,-t N. __letter SKA__RR' A a'• I11 Feb -ýEay. 177

ACCPTE $LEND Nc•,r ,., u-,Es NITROCELLULOSE

MANUFACTURE OF PROPELLANT
0.92 P,.n, ct,,t I, s, **5t sFd @ S,= ,35 6h 5O '

.e,_.•,2 A. Ito p... ..5

""NPROCESS-SOLVENT RECOVERY ALND DRYIG
17 24 , Solvent g eRecazry 7. -64-
32 i 33 1 Solvent Recovery I4
56 62 i Water Dry 1 26

"58 1 62 1 Air Dry after Coating

_____*OP'L-T OPSTC TESTS OF FINISHED PROPELLANT S-SLT -N P"SC-TS

Nitrocelluiose Remainder 1 96.17 ý,a: ,,, 134.50C CC AO'Min. 60'+

Nitrogen in Nitrocellulbe 13.15 . _.5 13.12 No Explosion. 5 1..'s. Mtn. 5Hrs

Diphenylamine L 0.50 to 1.25- 0 , , Cvl

Grzmhite .. ..- 4,__ Max4 I - 3No. Perforations 7

Methyl Centra1{-a 2-00 imat, of Ei ?.iPotassiumn Su!_af-e 1 0,10 tn 1.0 nn 0_g Heat of Explosiom•-. ...

Total Volatiles i 2.35 Max, 1.90 e al/sm wN!A 886. 3

, Moisture & Volatiles 1 _1.00 _+0.25 0.70 I
Residual Solvents ...I10 Max. 1.20 1.
Hvgroscovicitv 1.80 Max, I. _ 2
Bulk Densit .0,940 to 1.050 1.008_.....
Dust & Foreivn Matter 0.10 ' Max, .Q03

CLOSED BOMB . PRCPELL.ANT DIMENSIONS (inctm) * -
%~~~~~~~ Lota N~br T m ,'I I VISmom0mcstlataI%

T'st , AD,-PE-559-8(AP 90 114-89 9 _-96 _ TI.c.,,.,,. 114 A , ", ,, u,.
I _ _.130 23C, 16.25 2-.70

__ _ I m3.14,e-7 b._9_.7 16.2L -L2.59
,,.°. I4  ,_____ I . I.u /I*± . -:?z7....1. 90 1 00.30%1 100.00~% 1 14 D6 ____ ATES

_________ (,)__. 0_0i3 k0"6 h O17S 3 7129/77
_ _i. "I _I _nne_03n_ b, o6ns 8/15/77

91_9. Do = 11__ 15, Max. M .19 Il .96 j"l-4I 8 18[/77

L6 I 0. 98 , 0.68 1"0.98

"- "1 5 - 15

Tipt •,f Puoq Cc°.v .... Fiber Drums: 8. @ 100 lbs. ret.: 1 @ 88 lbs. net.
Rv.,

8
,,, Uncoaced base propellant dimensions. For uncoated bese stock, a "4eat o=

Explosion of 963.S c3l/g., a +90'F RO of 130.52 and a +90'F RF oi 102.04 were obta:ned.
-Propellant Prcduced on a best effort basis. .-

S- -_ " 1

I [. "" A. Wi4lms I. B d
V 148



THE INFORMATION CONTAINED HEREIN SHALL__)• •[ 8SE USED FOR GOVErRNMENT PURPO$SES-ONL'Y

'WEAPON LOT NUMBER

•::- PROPELLANT RAD-PE-559-11 (AP)

ACCEPTANCE MODEL ACCEPTANCE DATE

"'SHEET 10 January 1978

MFG BY HERCULES INCORPORATED PROOF FIRED BY PROVING GROUND

FIRING RECOR D NUMS E R
AT RADFORD AM A•JNirION PIANT PROJECTIL E WEIGHT

CONTRACT NUMBER DAAA09-77-C-4007 PROJECT -LE LOT N%,.BE..
TEMPERATURE OF POOrDE. __

viiiGHT OF LOT 971 lbs STANDARD PROPELLANT LOT;•.. WEIGHT OF LOT 971 lb -,,

"PROPELLANT DESCRIPTION
TYPE .
AVERAGE 7IE3 i__i__________________

SPECIFICATION DATED WITH REVISION DATED

CHARGE WEIGHTS
.. C.... O. INTOTAL PROJECTILE VELCCITY PRESSURErNCREMENT-NO. INCREMENT WT. INCREMENT WT. WEIGHT rT/SEC L L S/SQ IN.

Propellant, S .ngle-Base, Lmulliple Per-: Met l Centralite C ated fcr 25= A--T

Accepted fer E Project 559.

.'

THIS PROPELLAMT LOT IS ACCEPTED

JM2ES E. BLAND

S .CHIEF CLUALI1Y ASSURANCE QIV:S;CN

H O N E 8 LOAFING AUTHORIZATIGN
MHE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTED

BELOW EXCEPT WHERE QUA.NTITIES Alk SPECI0ICALLY ALLOTTED FOR A PART'CULAR PURPOSE

WVEA?GN AiNE)'vCO'L COM%*PLETE ;iCUNIDOR PRCPELL'.G 'ZHARG& _________

TYPE i MOCCL. P~CWT OR AWING IDATE OF- LAST REV

r-S'

T HIlS L (,. ,I-NG -4UTHCR IZAT!,0N Z..P IR ES Aiý =rS A--.T",'W4104 TIME R• =]LENDING OR REA•SSESMENTWILL BE CONSIDERED.

"-"\--.' •.OAO'NG AUT HORIZATION ISSUEO TO

L CHIEF QUAL'T" ASSURANCE OIV'-SION

i~l I xfwm AflnR 'MAPIC.H71 -149 --

C.,ZLA-,~ze6 -. z.,~a~r~rs~-, -~.-~ * : ~ s. ¶ ~ .~~ -* ~ ~ . .* .. L5 .- , ~i .~.4.'... u4



4rm INFONVAk 4~ COTIE HEREI SMAL
BE USE FO GCENMN PURPOSES q u

A A

*PJ AMUITO PLOX ANT, RADFCORDO YA _aH~~v~'7111

c.eii * AG9.77-C.4007 04,4-.-L 3p~t ~w No. COB ltr SARRA-TE dtd 10 :,)v

Acct"1 41.1111 NUMOERS NITROCELLULOSE _____ -

C T5104 Nit oqo ceateat HOTm (1C Ss~ (34.56C)

MANUFACTURE OF PROPELLANT
0 9 pu.lg1 set,*" 29, poufla Ise/ or, wog., qrn tag,., Coamiststl 61 15 pell" iteftel sa" .5..... potgow .e~ thx~ rt p jftoe m so,,.

FlomA~C PROCESS -SOLVENT RE-'OVERY AND DRYING
7*~~~ Coe r 1

35 i 55 !Increase Temperature from Loading to Cycle Level -12 1
49 61. ;Solvent R-ecovery -
56__ 62 Weter Drv .. 2...
74 76 'rpM.4ip rgelp~-
56__ 62 !post Coatin-7 Warpr iy-r .22

* **OPTL1A'4T CC10373 TESTS OF FINISHED PROPELLANT ~ AOPYIA !T

"'!itro.'en in NC ill-.is.l5...,.' '!!
Diphenylamine 10.50 to 1.25 089 irom. at P"3sauaa C_____Graphite l..4 17 .J2n- oi~

Methyl Centralitg 12,- _____15___

* ~~Potass4
l .- Sulfate 10-50______________

Total Vo1p~l- 1 19.. r, iaqc 2 2.51......t.. 0V Q

8vizroSCOoi.CiC-7 11.8o 1.... -'A 0v-pp 1____ __

Dust & foreim,14at-elOO: 1 l 0,10 b44=f-. ;zI1C

Bulk Densitv. 0.a5.D . . I_________

CLOSED B0M8** -PROPELLANT DIMENSIONS (inches)I Lat mooft veIfltue tA

tRAD-RE 59-11 (tA3?)-490 97.89_ý104 Smt"s Olt1~*

j* i -n r.___ r___ It:V

____ 00.00% 1 100.00% own In f 2 AE

n^ I - 0 f;j~ 1/6 /78

Drums: 6 150 lbs. net. 1 61 ibs. P-el

Chemical test reslt,1t an-;!t- fo-v ME, grrb:Pn dusit, n-t frpf~ig
This lot 2rodutced on n lht -rr i-fr-t

I ooe lt6 *Iq o f. -to
1 R ._ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ 4

14MI01%~~~- -4a-AI-9 5



THE INFORMATION CONTAINED HEREIN SHALI.
BE USED FOR GOVERNMENT PURPOSES ONLY

WEAPON LOT NUMBER
* I

,.-PELLANT RAD-PE-55 9-12 (AP)ACCEPTANCE •DL...ACTNE T- .----
A C. MOEDPTELNC ACCEPTANCE DATESHEET

S H 'E T MDEL10 Jan~uary 1978

MFG BY HERCuLES INCORPORATED PROOF FInEO BY PROVINGGROUNC
FIRING 'RECORD NUMB BER

*-~ j AT Ra~DFOU.D ApM AlmibNIMTION PIANT PROJECTILEWEIH

CONTRACT NUMBER DMAA09-77-C-4•07 PROJECTILE LOT -NUMBER
7EMPF.RATURE OF PC"•OF

.968 lbs fSTANE kO PRCPELL-N-T LOT
WEIGHT Or- LOT 96lb__________

PROPELLANT DESCRIPTION
TYPE IM
AVERAGE WEB _

SPECIF!CATION DATED WITH REV:SION DATED S
4.,

.'

CHARGE WEIGHTS
TOTAL PROiECTILE 1i VELOC!TY F RES-IJRE

INCREMENT NO. INCREMENT WT. INCREMENT WT. WEIGHT FT/SFC LBS/SQ IN.

Propellant, S- B. lulti-Perf V.thYl Centrallt e Coated for 2 xm AP-T

Accepted for E Project 539

THIS PROPELLANT LOT IS ACCEPTED

* ~JAMIS E. BLAND
CHIEF CUALITY -XSSURqAi"E 0:%'ISiON

"* .** .- , LOADING AUTHORIZATICN
J, .01 THE PROPELLANT LOT ,ESCSIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITICN !TEMS LISTED

BELO•WEXCEPT WHERE QUANTITIES ARi. SPECIFICALLY ALLOTTED FOR 4 PARTCULAR PURPOSE
WEAPON -%D -MODE COMPLET.E RGUND OR PROPELLING CHARGE_...

TYPE MCDEL PROJECT WT DRAWING $!ATE OF LAST REV

THIS LOADING AUTHORIZATION EXPIRES AFTER......... AT'WHICH TIME REBLE•IDING OR REASSESSMENT
WILL BE CONSIDERED.

SLOADING AUTHORIZATION ISSUED TO '

I CHIEF QUA.ITY ASSnFANC•nn S VIS:ON
~~lql 7M1F(fli l5nrp MARCAAP 41 151 *.



THIS INFORMATION CONTAIINED HEP1110 SHALL
SE USED FO"q GOV E RNMMNT PURPOSES ONLY

P~O~LL17 ~3C3?TO~i3A

~ ~RADF-0 Q ARMY AMMUNMTON FLLN F AFRD. VA. pc~

Cowie#t No. AA49-77--r-4007 _ý-17 2p:tct . CO LT_&%r.IF d~ 10 Xru-227

&CCEPiED IILEN* UMOEP NITROCELMU-..OSE

M4ANUFACTURE 0ý PROPEI.LAWI -

Q.&Aý . SNon st...4 per V-4o P~ic. 1 o.-fV.4" flmp4aom Co.ttf*q t 4 if ~ 1g o%' u o4 s" 5 go- .-Z hj'r "Wtoo~.i .i

71 7PROCESS-S OLVEN1T RE'0rZ-Y AND __

_________________ - TESTS OF FINISHED PROPELLANT -~~~~~

retftla 0.4f V 4

Nltracellulose ________ ) Ot Tl 5 IA (r !

Diphenvlamnine __ -5 o 12 0.89 4t 'ar~omp
Granihite .j0.40 Maxr 1___1__In____ f

1-1tth':1 gýtralite j2-79 r..32..... I____
Potassium Siulfat-. 0.( n ____

-Total Vrolatiles LLL. 1 ~ 2.4A4.... _qat' or ______ ___

*.Maoisture & Volatiles I 1.00 '±0.25 1-7! n~ -ra /9 WA - Rr
% Residual- Solvents 1 .10 1 a 41-l.__________7__

-1.80 S1!ai. -36 53:npe 1 rit
DU oret2j-= 'Matte-r 1 0-10 mnz n 2 -- ~llA = 3

*t-. ~CLOSE.D E0OAB** PROPELLANT OtMF.NSIONS (rneIlasi hi*

__nal 3-C~ 6-__ _ _ _ _--f;
K~-:A-*E-559-7(P 10.o 100 . j~.* aJt, -na -TE

' I I 1 I - ~~3 ' 106 1 FW4177
- I ________ 

Tnnsmr 15D -po,~r
W" w"Wa 1t Ma -3A ,17.09 . 'fui1/6/78

rps of '6. Fiber D~rs 6 @15~0 "i~ ry At f3 bs Nch~ t.
*Dimensions are !2-a -the uricoat- b-.ce stock pronpi I nnr t1e~ aq or

*results cor~ec ad- for T". :rn~hite - dust ard forpi=" m'arr~.;-. ThioI '

oroduced oz a best effort bagjQ.-

S R A. Williaw3 J. r.-. T1ian



TNE INFORMATION CONTAINED HEREIN SHALL
_______________SE UjEO FOR GOVERNMENT PURPOSES ONLY i_-

WEAPON LOT NUMBERK PROPELLANT RAD-PE-559-13(AP)

ACCEPTANCE MODEL ACCEPTANCE DATE

SS r E .ET 10 January 1978

''MFG BY HCULES MCORPORATED PROOF FIRED BY PROVING GROUND

FIRING RECORD NUMB E R
* . AT jRAD •ORD A.,Y A. -f T1-0•_t0 PLA-0T :PROJECT LE WEIGHT

CONTRACT NLMBE R Dm,,09-77-C-4007 PROJECTILE LOT NL.MBSE
-EMPERATURE CF PO;'CER

EIHT T 988 lb STANDARD P'IOP ELLANT LOT.WEIGHT OF LOT 98 b

._-.._.PROPELLANT DESCRIPTION
.;" YPE

"AVERAGE WE3

SPECIFICATION DATED WITH REVISION DAT•ED

CHARGE WEIGHTS
N.mE T...TOTAL PROJECTILE VELOCITY PRESSUREINCUMENT NO. ;NCEMENT WT. INCREMENT 'ST. WEIGHT FT/SEC L3S/SQ IN.

_Propellant, Sngle-Base_, _12 Mchyl Centralit Coated for 2 5 L AP-T

Accepitee for lE Project 559.

V ii ______________

THiS PROPELLANT LOT ISACCEPTSD

JI=4S z.. BLJAM~

CHIEF QUAL.ITY ASSURANCE O'I'SICN

LOADING AUTHORIZATION
THE PROPELLANT LOT DESCRIBED ABOVE -MAY BE USED IN LOADING ANY OF THE AMMUNITIO.I ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PUR.POSE

.*-•_ WEAPON AND "JODEL COMPLETE RCUND OR PROPELLING CHARGE
TYPC :,OCDEL PRCJECT WT OR.AWING I CATE CF LASr REV

.1:'..

*" •

I-THIS LOACING AUTAORIZAT.,iN EXPIRES AFTER , . .AT'WHICH TIME RESLENDING OR REASSESSMENT
WILL aE CCNSIDERED.

%• L OAOING AUT HOR IZ AT ION ISSUE D T O

CHIEF CUALITY ASSURANCE DIVIS;ON

.MlI FORM lnnnR MARCI; 71 -153 * -



_________________THE INFRMATION CONTAINEDEREINSHAL

"BE USE FRGOCENELL URPOSESOL

,Itw"aqRsADFOR ARM PRUNTOCES-SOLA ENT RAFRECOVERYake AND ua 988Ylb

30 -Uw

56 162 Te 144 4 .3

.56 62 Wate 7)= J~

~ :~ai~smo.~TESTS OF__FINISHED PROPELLANT Sal'~£4 .SICAt. TESTS

___________________________ Formula

* Nitrocellulose lRemainder. 196.75 .. ctS. P.35C NoC ' 60'
Nitrooen in NC 113.15 10 .05 113.16 NO E-vithoion 15 %i-q min! -5.L

.Diphenylamine 0.0to 1.25 110,86 For 3f P-.3811sa~tTvnje
___ __ ___ __ ___ __ 0.0 4x 0.16 1D______ _______

.Methyl C-ent-ral-te *1. 1.5 __________ I____ ______A

Potassium Suliate j -s OXfl n_______ _____ ___

Residual Solvents 1 1.10 1AaX 1i.06 _______ _________

Hygroscopici-tv 1.80 Max 1.L30..... ýrnpel½a
Dust & Foreian M,,atter 0.10 Max naaa*od.hi1ity gcnn A10

Bulk Density.smcc 0.94 to- 1-5 00 _________________

CLOSED BOMB~ ___ PROPELLANT DIMENSIONS (inches) Mg gttnI
w*,lve -Of.q.. meaItfl"1

____________ (4P) 0 I~a'e1o rC-0 IAleO lw

swo: 1A -007_ OATES06

- _ __ ___ _fI I __ _ ? t er Iw .0 8 n '0.02 15 0. 0203 SomI 14.21 ,7 7

**odV; est .3.a=/cc, of~wx Ir* s!,15max r-36.19 I17.32 0"167
I Desct.81.o6t Shoots200~~~1 3e nom-~ -1.28~ is ___ ___________20b0 cf g),Cge nh--Sd 15-1112.6 1/6/78

Fibe Drums: 6 @ 150 ibs, ~net; 1 C 78 lbs, net.
* ~*Dimensions are -ftom the uncoated base stock p-ro~ellant. Chemical test

results corrected for TV. graphite, dust and foreign matter. Thlis lot ____

- produced on a best effort basis.

i. A. Williams -- uLi
am M.I VIO!~f 15"41T



THE INFORMATION CONTAINED HEREIN SHALLLT•.!•.•. | SE USED FOR GOVERNME•NT PURPIOSE.S ONLY'

• .•._• WEAPUN ...- L OT"NUMB ER

P ROPELLANT RAD-PE-559-14(AP)
ACCEPTANCE MODEL ACCEPTANCE DATE

"SHEET
10 January 1978

MFG BY HERCULES •ICORPORATE) PROOF FIRED BY PROVING GROUND
FIRING RECCRD NUMBER:.. AT RADFORD A'IY .AI'fh0flO{ PLA .. ....

A*_I 1 PROJECTILE WE IGHT"P•. I•~ROJECTILE LOT ,NUMBER "
CONTRACT NUMBER DAAA09-77-C4-007 PEATURE CF 'NUNISER

** WEIGH'r CF LOT 931 lbs STANDAPD PROP ELLANT LOT

"PROPELLANT DESCRIPTION
* TYPE m M

AVER AGE WE3

SPECIFICATION DATED WITH REVISION DATED

"CHARGE WEIGHTS
INC...ENT ~ TOTAL PROJECTILE VELOCITY PRESSURE

* INCREMENT NO. INCREMENT INT. INCREMENT WT. WEIGHT FT/SEC I ES/SQ IN.

Propellant, ingle-Base 14P Mathyl Centralie Coated for 25nm AP-T

"Accepted for IE Project 559.

THIS PRGPELLANT LOT IS ACCEPTED

- JAMS' E. BT-4)
CHIEF QUALITY ASSURANCE OIV:SION

PO LNLOLOADING AUTHORIZATION
THE PREPELLCENT LOT DEscRISE ABOVE , BE USED IN LOADING ANY OF THE AMMUNITICON ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

* WEAPON AND MODEL CO!.*PLETE RCUND OR PROPELLIN'3AE .. .... .
rYPE MOEL PROJECT WT OR•AWING 0ATE OF LAST ..EV

THIS LOADING A;THORIZAT:ON EXPIRES AFTER AT'fHICH TIME REBLENOING OR PEASSESSMENTWILL BE CONSIDERED.
"LCGAZING AUTHORIZAT'ION ISSUED TO

Q.•,, CHIEF QUALITY ASSURANCE DIVISION

qM1I Pfl~u lnstnR AP f 71 45• .•.• •nnu •nny ..-• .. x,'. ----- t55 ....



THE INFORMATION CONTAINCO HEREIN SHALL
BE USEO FOR GOVERNMIENT PURPiOSIES ONLY

PROP~LAJ A*
%Ls. Aomý Let No. RAD-?E-559-l 4 (AP) Camwosittin mo. P-nnpl nzt,

-~ Centralit-e Coat,-d fnjr Aii-T.
* ~RACFORD ARMY AMUIINPLANT, RAQEORQO VA. ,.ogAoo 1 1hq

Commit me. D0A.;9-77 -C-4007 Date 41-j.77 Spclcaf Me. COR lrr. SARFA-TE dtd 10l X o 7 7

ACCEPTED SLENO NUuacRS NITROCELLULOSE
C 15104 Nifat'u onCotent I ec(4.C) Stability (134 S*C)

meaou - %. Mo%

%. wins Wi.- --. Uns.
_____________________________________________13.16 ; 3

0.92 MANUFACTURE OF PROPELLANT
.......Ptufts 361-60t cot Ppap.4 tfcIO*7 lil 1%lttIqodielliG Consisting sf....Is .... Pawois 41cofiol $at AS...6 ow .1 tOOr W Pa'it Scwif.

___ltge46- t* whm 16

.~oOr34 SoTen PROCESS-SOLVENT RECOVERY-'AN DRIN Io
3j i 5 iIncrease Temperature fromi Loadin,7 t-0 ry1 T.Pvp_112

49___Soven Recovery

74 176 ).:cinz Cycle 2__________

56 1 62 -egs'Ot Coating Water T)

'~ou.i'~ cos~..~TESTS OF FINISHED PROPEIL~LANT STI8IL:1Y &NO OMYSICAL. TSSTS

Nircluoe*r .0 otC 1A* 1i r,~. %'no.O /a Ae0I

Di.phenyvlamine 0O.50 to 1.25 1~ 0.8i lefif Tioo IN 4 -Imý
Urapn2.te 10.40 0a 9.C -No Peiforations 7
Methvl Clentralite 12.75 ! 9 I____I_____

Potassium Sulfate !050 mom Q 47____ ___

Total Vo11aviles 12-IS I Nfqv 1-*~ 77c

HNgisturle & Vp.1qri-fie 11-n 700 n_ I :- v/ I 1o,

Residi'a1 sp'vi-in vn- 2 ___________-

Hygrosconicitv 11.89 --- a -CIi ~
Dust & Foreign Mattel :0.10 0-04e T~p'i1r* G=, x 11

BCLOSE Dest6__0.9t0 PROELAN DIMENSIONS (inches)

Lvt %ftpor ?Ohf OMCU ________ of_____ mom____________________ U

10 71 _______f±1L...5ft .. Ne 0%9!14 9 IM.,
*oliL I o I____ -I! o~utoO __________)

***si,44tipRAf*-?F-559-7_(Mfl_+qQ,] 0.OO% ICO.OC1%0 W nI d*_____ A~

_____ute I____ Q.I021 0.0~ 4191I

n*n r. -I?

l on-.__ _ _ _ _ 0 1 __m l_____ of was__ _ _ _ _ 4 Te ____ __ _ &130 171 71 1f _ 1 l ia t 6 /7

2C 01 071)nom CTosed Bomb /A/ '72~~:f~~ fof

TV"of lo CotweerFiber Dr=.s:s 613 150) 1!ý - Mp 9 I- ~ p

This lot Droduced on--a bt~st 2ffort S-sq

Ct~,~,, 0~@IO~4O1~Colowwwrovr ZWW2% LýoW~v At o..i velo

R. P.Willilams JA F -in ____

p...oog o~owoao'. 17156

%. ~\ ' %' % * 0 *. * * '. *..> - - -- 5.% ~



THE INFORMATION CONTAINED HEREIN SMALL
SE USED FOR elOVERNMENT PURPOSES ONLY

I WEAPON LOT NUMBER

PRO' C R-LLAPNT R -P-559-•1(AP)
ACCEPTANCE -OE CETNEDTSH- CC E.PTANCE MODEL ACCEPTANC OATo

S~SHEET

.- ]_17 April 1978

MFG BY HERCES TCORPOR.ATED PROOF CIRED BY PROVING GROUND
F IR ING R E COR D NUMB E R

S AT RADFOR, D I4 A,,,TON PLA, PROJECTILE WEIGHT

PROJECTILE LOT NUMBERCONTRACT NUMBER DAA-O9-77-C-4007 TEMPERATURE OF POWDER or

4.810 lbs STANDARD PROPELLANT LOT
WEIGHT OF LOT 4.810 lbs

PROPELLANT DESCRIPTION
TYPE M

AVERAGE WEB ... ... . ..... . ..

SPECIFICATiTN. DATED WITH REVISION DATED

-,.-:

_ _-_ _CHARGE WEIGHTS _
TOTAL PROJECTILE VELOCITY PRESSURE

INCEMENT NO. INCREMENT WT. .INCREMENT WT. WEIGHT FT/SEC , LBS/SQ iN.

Pronellant Single-Base, ••ilti-Perf MethyL Centra'..Ite Coý ted f/25mm AP-1

Accepted f r PE Project 5,43.

THIS PROPELLANT LOT IS ACCEPTED

JAMES E. sLA&i0

_ __... ... _ _ _ _ _ _ _ _ _CHIEF QUALITY ASSURANC, DIViSiON

LOADING AUTHORIZAtrION
THE PROPELLANT LOT DESCRIBED ABOVE MAY BE USED IN LOADING ANY OF THE AMMUNITION ITEMS LISTED
BELOW EXCEPT WHERE QUANTITIES ARE SPECIFICALLY ALLOTTED FOR A PARTICULAR PURPOSE

WEAPC4N ANO '-OO.L J COMPLETE ROUND OR PROPELLING CHA .__E
TYPE MODEL PICJEC'NWT .OR.A-ING . ArE OF •.aST A.EV

<-.-.. -:

THIS LOACING AUTHORIZATION EXPIRES AFTER ý ATV HICH TIME REBLENOING OR REASSES3MENT
WILL BE CMN.1ODEAED.

~ LOADiNG AUTHORI4ZATION ISSUED TO

-I"I-CHIEF QUA'.I1Y ASSURANCE OIVIS;ON
:,7 ',.Z. ..',II ,.'-. •nc.:n.q• M.AAC.W -,1 157 "': -- ::

Lpr A. L



"%• %%

"THE INFORMATION CONTAINO HMEREIN SHALL
ISE USED FOR GOVERNMENT PURPOSES ONLY REPORTS CONTROL SYMBOL

PROPELLANT ACCEPTANCE SHEET EXEMPT - PARA 7-2a
ITO FRO ACCEPTANCE DATE

____ ___ ____ ___ ___ ____ ___ ____ ___ ___AR 335-15 J
5 Februa7 ,' 1979

I. -- " - DESCRIPTION OF: PROPELLANT ". ."

MODEL T IAVG SE3 I LOT NUMBER

SPECIFICATION. REV, DATE and AMENODMENTS LOT QUANTITY
6,999 lbs

-tFG GY -AT CONTRACT NUMBER

H•ERCULES ICOR,•ORZE.'D O-. - ORD AP-Y AM.UITION PANT ,DA.AA09-77-C-4007

"?ROV1NG GROUND OATA .. .. : . '. ',,.i..:.
PROOF F!:EO &Y PROVING GROUND FIRiNG RECORO NUMBER

PROJECTILE WEIGHT fPROJECTILE LOT NUMBER

TE:APERATURE OF PCWOER *F " STANDARD PROPEL&.ANT LOT

k• "ti'• •__ iliiiii ___ _ _ _ __ii_ ili_

__-__-__.. .. _________ _ •. CHARGEWE|GHTS . .
"INCREAENT NO. INCREMENT MT TOTAL INCREMENT WT PROJECTILE NT VELOCITY FT/SEC PRESSURE L3/SQ N

ACCEPTED FOR PE PROJECT 559

Propellant, Single-Base, Multi- erf Methyl Cent alite Coated /•I m5m AP-T,

THIS LOT OF PROPEL.LANT IS ACCEPT•'E.

S JAIMS E. BLAND 5 February 1979
SIGNATURSK ANC TITI,,I OAT

LOADING AUTHORIZATION - The propellant lat de~sc.oed boove( may be used in loading any of the
iammunition items listed below except where quantities are specifically allotted for a particular
ourpose.

* WEAPON AND MODEL Q PEUNG.CH A... .
MODEL TYPE PROJECT NT DRAWING OATE OF LAST REV

This loading authorization expires cfterat which time reblending or reassessment
will be consaermd.

LOAD!NG AUTHORIZATION ISSUED TO
TYPED NAME AND TITLE Cc APPROVING OFFICIAL SIGNATURE DATE

H F r .... 10. I "7--ir---15

* .*A~RCCM Fore 210-i',. 10. Au 77.. __... 158•
~. .Wk

,:.',• -...



THE INFORMATION CONTAINCD HEREIN SHALL
ISE USED FOR GOVERNMENT PURPOSES ONLY'AO?ý "I T D,'ýSC a' J, i".

U US Ltm7 Lot 'do RAD ?PE-559-1 5 wLCamoFio ..Prlpfllann ,..Sinrg1 eAq Miil2i -)P~-r
._._M~athy_1 etni,

MONO4 31 RAC)F0RO ARMY AMMUNIT'ON PLANT, _RA[)FCR A. A-__________
: .* AAA09-77-C-4C07 -- oas, 4-1-77 COR .Ltr Son 4-- -- ed

16 Februarv 1978-

ACEPE *I.EhO ltuMuSE NITROCELLULOSE
I11i oo cntC~ent N IS'arcs 163 5'. 1 Slat iluy (134 5C)

C-113 memp"%WA--

MANUFACTURE OF PROPELLANT
0.9 2 P cfs S0...^t 2wP.. I xr'.T *4.,hou "Irodg~eo .0... of .3.5....... %§.o I cohal3A -o .6 5~... peunM vt~bprL.. ett 00 hwst Sogoep

Pore..ta.1f ue.s... to*1q

TMEAI0S'CPROCESS-SOLVENT RECOVERY AND DRYING T:WE

1___ 21 Mainitain Inert Gas Flow of 1,/8-inch Positive-Pressure-

1___ 21 MaintaiLn inert Ga* Flaw of 1 !4-inrh Pnqit-ip Prg-ggvi
21. i 35 Increase Teriperature. Maintain 1 I 4 -inch Pos-Itiv-p 'D nr J
56 62 Water Dry i
74 76 Coating Cycle

* .56 A2 Post Coatino Wterp~ Drvy

*~O~LLFu?'iagi~o~TESTS OF FINISH9ED PROPELLANT ?BLT1OYSLTES

______________________ ~ '~'For~~I~letucl

Nitrocc-.ulluose I 96.7 t 1.0 1 96.34 -. ~SI.?.. 134.5kC No CCA'r
Diphen 'L :~Tie I 0.9 0.4 0.36 NO rC;21oqioe 5 br q, I
Potassitnn Su1~ate 1 -0, 5 ±0.3 1 0.5 F ..)uoo it¶086at -7e I vli-~
Me , h- C e n tra Ii te 1.9 0.5 2-a pp4I?1 fnrati~ 1  .

A.Total 1~100-01nno

Gravhi-te 0,4 Max 0.20 C' I0~ an
TtlVltls2.9 Max 2,01, 'Bulk nen.. n .a.0n

Resieual Solvents 1.7 Max1.0Q0- 78_1_1.05

M1oisrute !.1 o~p.4 41.31____ ____

HvgroSCOniCitV j Mx 1-. 1T~nAlht-'r_ g¶e N /, 1)1.
-. Dust & Fomei. g Yte r 0 1 fy____

CLOSED SOX4B" PROPELLANT DIMENSIONS finchiss)
Lett,, reNouaoq I~i Vofluic Wlo4 0 G%

re, ~ 9IN-'. ) 100:00%1 100.0 1001 ________1 A~z

~ o0C~ 1 0.0%0~1 s N 0 .1.4 io.0 186 T41 F '9 "

?Toagine Densitylo 0.2 gm/c-c i "~"1/

1; 51sd~b to1 1' ."9'/87

,~ j.. .. ,. ticAO~l159

-. .. -. -a-



')' *4 -; . .,A

THE INFORMATION CONTAINEO HEREIN SMALL *"". S. USEO FOR GOVERNMENT PURPOSES ONLY

PROP ELLANT D SCRIPTION VM" E ,T
U"'•.$-, La,. -RAD-PE-559-16(XP) P ,, . Pro.allan, Single-Base, Hulti-Perf.

Methyl Centralite Coated f/25rm AP-T

"' , RAOFOqR ARMY AMMUNITION PLANT. RADFORO. VA. 6 , 9901bs.
€... ,.. -77-c-4007 o .. 6,L,7,- N COR letter SA R A-1E, dated--mt meN D l e z r , L k - - -

-.- .= ,EP ? ,. u,., .....1 ANITROCELLULOSE

c =31 t?"" Mafm 9 ta%(5!C oAt (3 0CIs

A,..., a 13.16.x! 30 WWI

MANUFACTURE OF PROPELLANT
0. 92 I'w gs S."t par Putt, %Cfery wesqftt I'iqro..i"1 Cons6.4at.R 35 -.....~... po"Go jI,cAjIw fi5, - pow~dSo b.C ..the c p,fte'fg "-2 0*- 16

-'- ,,,S•,%-? "; _ROCE_-SOLVENT RECOVERY AND DRYING

1 21 ,Maintain Inert Gas Flow of 1/8-inch Positive Pressure 32
21 Z fain tain Inert Gas Flow of 1/4-Inch Positive Pressure 32

21 35 Increase Tanmverature. Maintain 1/4-Inch Positive Pressure 2 24
56 1 62 Water Dry 1 10 I

""' 74 I 76 Coatinrv Cycle
56 62 Post Coating Water Dr..,

- oS-.j*4,' C=',StICo TESTS OF FINISHED PROPELLANT S7AU.v lk OCM 1rSS

Nitrocellulose 1 96.7 ±1.0 96.28 i-..,-,,,S.P.134.5*C No Cc 6011 60'+'
Dinahenvlanine 0 0.9 ±0.4 0.86 !'0 E'LSN ' h• Mini 5h
Potassium Sulfate 0.5 ±0.3 0.45 '. ...,1,,, Tvve T- -Cindar
Yenth'l Celnt-!itr 1 9 +0.5 2.41 No. Periorations - j 7

" I CIT A 1- 100.0Q 0 i 0J•.O0 U
..- ot- __lailesi 2. __a Inp_*i .f 93 Bulk ens~~it, _.9"0.____

______________ _ 0.14 0¾" 1 ______ _ Cal__7_1_8_.

iota! Volatiles 1.9- Ma 1. Bulk Density;, 0. 9 IO ?:01
Resieual Solvents .7_ Max 0.93 am/cc 1.050 1 l _011
.oisture I 1.1 ±. 0.4 ... .0 I
Hvgroscoaicitv 1 1.8 Max qq Loadibiit7, N/A 101.0
Du st & Fatter ,O1i I . ___._ __... .... I

"CLOSED BOMB ___,,__ PROPELLANT DIMENSIONS (ineh*3)

.. , RAD-PE-559-16(AP0 +90 J0.6!0J .. 4.. ., ,,,q,

- ~ __ __ __ ___ _ __ __ _ 0. 110 0~.0080 -6.23- ____-7

____-_____,OW_ 1.67___,-_, 0 .147 0 625 1 i9-
A' ~ i~e.~A-?E-591 (A+~90 100.00% 100.00%J, 1 , _____ 0,014 0.006-1,rs

- _____ . Web. Out4r 0.012510.0192
"V I__ I .n'nn•r 0.031 J0.018'10" V/25/79

"I Av2I0.01.85 Norn I 0.0187 541"1I!25_/79* Loading .. ....'cc in __.....__ _'__"'__2/_ -
.1200 tc +,~b 14 j'595.6 O-fES 2j/2/79___________ UEýIRI5 2!c I

• 200•c (•-: . c•.b ; s,,•.,.. 15Manx 1-36. 191 5.62 .,,oo7

"1. 1- Nom 15'5 " "1.05 '"
. 5 to 1 4.44 2/6 7 9

.' " FIBER DRLUMS: 46 S 150 lbs. net; 1 @ 89 lbs. net.
•"%" R~~rt~fts .,

Chemical test results corrected for TV. grp,-hite._dust and foreign matter.

•, ,%' .. . .. . .. .... .. .. ... .c- . \
.Qi• kA. iicrms "James E. Bland|

ARRCOf Form 214-.1 10 Aug• 7710

r.%"



TMhE .AFORMATION CONTAINEO HEREIN SHALL RL.15 o, CO'OR'oI JYMLO.
.,-rj FaP D ;.LL• p BE USEO FOR GOVERNMENT PURPOS.S ONLY I

- "- "335-15

COMPOSIIICIN DA LOt NUMbLC A-E55t7CP
M10 f/25nm _______"__U____ RAD-PE-559-17 (A?)

. SPECIFICAIICPC
- - COP lector SARPA-TE, dated 4/29/80 5,032 lbs.

"M"G AT RADFORD AIM.1Y AMMiUNTION! PLANT, RADFORD, VA. CAAA09-7*C-4007

.ITP.OCELLULOSE
A-:CEPTED BLEND NUMBERS NITROGEN CONIENT XI STARCH STABILITY (134.5- C)

C 15315 " ___x _ _ N
M X %.... MIN

'":"" MIN ... % _ MINd MMIf

* _________________~vo13.15 1% .±.MIN 30MIN-'-" " .. , AV- 13 1 5+ ,N 30 s

1EXPLOSION '!

T-A-- PUD SCO1-1E OF SOL"VE1T rOR"".
POUNSSLVENPE POUND NC/DRY WEIGHT INGREDIENTS COtSIS~t:1; OF -' POUNDS ALCOHOL AND 65 POUNDS

*0"- P •r_ ":P 100 CU, - L ' SOLVENT PCRCENTAGE.REMIX To O 'E .1L)

-. FRO 0 1 0-- DAYS HOURS

.21 Maintain Inert Gas Flow of 1!8-Inch Positive Pressure 3 2q
21 Maintain Tnert Gas Flow of 1/4-Inch Positive Pressure 32

_ _21 35 Increase Temperature, Maintain 1/4-Inch Positive Dressure 24

56 62 Wnter Drv 10
; 74 76 Coating Cycle 2

56 62 Post Coatin Water Dry 48

SPROPELLAN COMPOSITION " " I !," F!. IS !I :0-,....... STABILITY AND PHYSICAL TESTSS. ... - -ENT [:1, ('- "- - k•• ;, P, ..'.;.-, i ' [N
_ _ _ _ _ _TUTFORMAULA . OLERANCE MEASURED FORMULA ACTUAL

Nitrocellulose Remainder 95.88 HEATTSSi.P.].34.5
4 No CC 40' 60'

""Diphenp.ine 0.9 D-0Q.4 0.a3 QO EXPLOSION 15 hr Min 5 hr

"Potasspitm Sulfate 1.0 ±0.3 1.14 FORM OF PPOPELLANT Type I Cylinderl

A" Methyl centr.alite 1.9 Nominal 2 .1• •o. Perforatiors 7 7
i IOTAT 00Q.0 1_00.00 Heat of Explosio_,

S.. max 0.1 cal/S jN/A 892.0
___n__l _l__-il_• _ 2.9 Max 1.68 Bulk Densit ' 0 940 to

Residual Solvents 1.7 Max 0.44 ?/cc 1.050 0.992
Noisturp 1. 1 0.4 1.24

Hy-roscopicit" 1. 80 Max i. 13

_ _ L NLICKNEM_ _ __ FO 0 ol ICMean Dimensions

IDIAMETER (DI 0.0049 norm 0.147 0.0935 6.25
.. • ' !PEer. OA. (di0.1 0.0064 I DATES

-TSA= U IV ioo.oo%. IOOOO1 . Web, Out r 0.0125 0.0194

REMARKS I 0 R D 10.0078 DATES 7
,-._.._Avg_0.019-0.00 0E 7129/80'

,N! Loading density of 0.2 g/cc in T.00...... ... EST 7/N2SH 9O
S 200 cc (nom) closed bomb Web Difference 20 I IN 2 0 /90

/Sid. ev.. in % 0 g ax -36.19 8.78 OFERED 8/2"7"%--• of W eb A vg.

S:o U.9J to i.J 1. 11 DESCRIPTION SHEETS

_________ OR WARDED, 1ý""_-:_oi 5 to 11 114.59 9
"IYPE OFPACKING CONTAINER FIBER DRUHS 652D: 33 @ 150 lbs. net; 1 @ 55 lbs. net.

REMARKS

Chemical test results corrected for TV, graphite, dust, and foreign matter.
• .% * . ,Pn

... • ~.'- This lot meets all specification requirements.

SIGNAltiRE nF CONIQACITU $ Q4.I RLSENIATIVE .IGNATURF Of GOVtRNMiNI OUALIWY AýURANCE j5I $'"?.V|

IR. A. %'-.i I I l.r.:; .lJaws E. Bland

AI'RCO.O. I UiRM 214P 10I AUG -7 161



_______________ THE INFORMATIOM CON~TAINED HEREIN SHALL
8E 11510 PON GOVERNIMENT PURPOSES ONLY REPORTS CONTROL S'rMSOL

bjlnwllbr JC~PT\CE SEETEXEMPT - PARA 7-2a
C'. U&VULLA1NIT CE NC HE AR 335-15

TO 1FROZA ACCZPTANCE DATE

I22 September 19801*

..................................... D ESCR!PTI ON .CzF PROPELLANT. .. .

QTYPE I(AP) QTYPE 11 SP) AGRAD-PE-5S9-17 (AP)
S ~ PECI FICA TIOt4, R--Y, DATE anO AMENDMENTS L% UANTITY

MFG TY ~AT .CO. I RACT IUMBER=

PROOF FtIRED 6Y PRVN RO N~IKING RECORD N.UMBER

PROJECTILE WEIGHT IPROJECTILE LOT NUMBER

TEMPERATURE OF POWDER O STANDARD PROPELLANT LOI

INCREMENT 80. INCR~EMENT NT TOTAL INCREMENT WT PROJECTILE WT VELOCITY FT/SEC PRESSUR32 L3./S0 IN

ACCEPTED FO-R" PC] PROJECT 559

* M10 f/2Srm%

¾A

_______________ AN= -. tT.

LOADING AUTHORIZAT-IOWN -The propeilant lot described abcve may be Used in loading any oi the
ammunition items listed below except where quantities ore specifically allotted for a particular
purpose.__________________________________ ___I ~_______ CP-TL I~P 177ý Oi Z

WEP NMODL~ ODEL TYP= PROJECT %VT DRAWINiG 0J&'E OF LASIT REV

Thi loi u~l'orizotion expires after _______at whiech time reblending or reassessment

LODNAUTHORIZ.ATIOIN ISSUED TO

T'l PED mA;ME AND TI-LE OF APPROVING OF,:,CIAL SiGUATUIE DV

LOD nG 
_1-" 

0 7. - 6



THE INFORMATtON CONTAINED HER2IN SHALL
K' •�- I� SE USED FOR GOVERNIMENT P"PROSES ONLY REPORTS CCvN i ROL SfMtSOL j

EXEMPT - PARA 7-2oPROPELL. A .... "P AR 335-1H--.

::.,• jTO JFROM jACCr:PTACE. DA;rE

SpwCI.C-'I ,, RV, .•22 September 198,

• "-'.. . .•.. . '., ' ' ' DESCRIPTIO N O F' PRO PELLA4NT, .'.. .:J.. ... ."" " ':-

•o•-•I __ _'_....____-____________'_ CA-)
Spr(IICATI"., R DEV.OATE and AMENDMENTS LOT QUANTITY

48 lbs
MFG BY A- - CONTRACT NUu BER

1RCULAD-r:a~r.A) A-".Y A!ITIOX1LN ?LA-ý\T DAAA09-77-C-4007""?:"V '" . .... ..... ... . .... . . .. " ...".:. "- " ",;".i
"- . ... . . ... . O~i Gr• r ,OU N;O D '*-~,•'. ..

PROOF FIPE-%. BY PROviNG -. R0uwO FIRInG RECORD NUMBER

.POJECTILE W.IG. T PROJECTILE LOT NLS'ER

TEMPEP.A.T'JRE OF P#OER=- OF STANDARD PR'OPELLANT LOT

r~~~ ~~ rTTA G______
INCREMENT NO. INCREM-ENT WT TOTAL INCREMENT WT PROJ'.CTILE WT VELOCITY FT/S.CI PRESSLJRE L.• SQ IN j

ACCEPTED FOR P4 PROJECT 559

HIO1 f/125 mm

THIS L,:T C;: PROP ELLANT IS ACCP-4 D

JXtfE E. BLAND 22 September 1980
3SIGNA••JRC ANC - ..*•. OATE

LOADQING AUTNiRIZATlIN • The propeliant lot descnbed c~ove -nay be used in loading any oi the
ommunition items listed below except where quantities are specifically allotted for a pL'f, -- a-

purcese. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

WEAPON AND MODEL -" Y PROJ-_T WT DRWING DATEOF LAST -V I

F.

This loading outhorization expires oiter_ at wlbich tinie reblendin-j or rt': sessrent
%A. will be considered.

W . 2..:LOADING AUTHORIZAT!ON ISSUED TO

' T:PED NAME AN. TI-L-= OF APF ROVING OFFICIAL SIjGNA -UkOA

.AL'CO- Fona'21O-R. 'La. Auz 77 .... .. 3
% 163,



•W -W• k¶J U- ,v ,• ., . •• % = -, •:,.w-'+•.,• % /•:. %,.- +--.- • . - . -*. .*.* .-~ ,.•.. .- *.-, ,*,: .~-~-..•. . .* .. +. _, ..-. . -. •

%RPIP J.lJIO .
tuJ

. .THntEINFORMATIONCONTAINEOHEREINSMALL "R•.r T COPIOL- 'I .2a.09EPLL; I EDFRGVRMN UPS;OL XELIPT-PARA 7-2a
"RIN" LLrv, I ?.,+ •, a 9%..9 AR 335-15

CoMPOStos,• ,I n/A L"I .NUMER RAD-VE-559-18 (AP)
C0MPOS~'.. M 1t0 f /25mm ____________________

'".[ci-FICA1,O 4 I PACKED AMOIJNT 48 lbs.
COR itr SAPflA-IE, dated 4/29/3C

MID Al CONTR.ACT NUMbik
H MRADOR ARHIY A!.¶II.UhTION PLAIIT, RADFORD, VA. 3-DI AO9^' C-C-4O

iim. I R0CELLULOSE
ACCEPT•D BLENUD .IJUALRS NITROGEN CCNIENT KI I'ARCH SI..,,It (134 S' C)

C-15,315 (65.5*C)

..... _. , . ,MAX, . " _. .M N MIN
___ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ MIN __ _ _ _ _% _ __ __ __ __MI

_________ ________________________AVG 13-15 % __A.5±MIN ______MIN
"IkXPlOSION Hp

"-,-,U ~ACTULIE !)F S1L'.LP.T , ..... L...,A-,,, • • • •
- ". POUNDS SOLVEUT PER POUND NC/DRY WEIGHT INGREDIENTS CONS1.tTING OF 3 POUNDS ALCOHOL AND 55 POUNDS

""FPE 0cPO1_,DS SOtFVNT PERCENTAGE RE"• I0 :WHO E I

pan""P. 10T PM11" PAYS IOURS I

-2I Naincain inert zas flow of 1/8-ineh )onjtiveypre:,sure .

21 ; ,j Maintain inerr -; fln" - _)f I1 4-inrhn 39
" 21 35 increase tepnerature- nnint-nin 114-inch poniriv- ta'am:ra- 94-

74 76 C... , .7. Soat-im Cycle .2..
.56 6i Po-t rozin . I" PL

T S OfF .-. )E.S. PRO PE LL,-T, .- .6ILITY AND PHYSICAL TESTS"_""•PROPELLANT COMPC,•IlIOI 4  
T C N"I.~ "!z~~ ,OITL AT.

SCONSTIUENI FORILULAA TO' E•AN M E D _,___,_____OR _' __ACTUAL_

'Nitrocellulose RPemainde , 94.71* HEATTEST SP 134.5°' No CC GO, 60'+
_-_____Diphenvlamine. 0.9 ±0.4 0.93 NO EXPLOSION V 5 hr 4U.n 5 hr
Potessium Sulfate 1.0 ±.. 3 0.95 FORMOFPP.OPELLANT Type I CyOnderMethyl Centralite 1.9 Nominal 3..3 No. Perforations 7 7

"T OTA" . _00_010 
1  Hcat of ExplosioiL.-

-Graphite 0.4 M 0-9 eal N/A 902.0
.._ [Total jo],i;_e_ 2-9 . 1.3,a Bulk Density 0.940 to.

-Residul Solvents 1 0.44 g/cc 1.050 0.987

-Moisture i 0.94
SMax ll1.3roscni city i .80_M___i. 32

Dust & Poraijcn Mattpr 1.2M -1 x
Z -in r , e -Q I...__ 2.o09*

T NUMBER TEM " -%' F ;:A..AIVE R..,I L: T.D•... ,

Eto uP__r . .JICVNES} ,COCE ,___. .E I of Mean Offlen. ,n.

TEST KA&-.'L-,:D-,.-ib(A +90 90.23 1100.82 SPECIFICATION DIE FINISH SEC I S¢. ULAA I.t

_________ ___0.135 0.124471 .25 2.53

As PERF. 01A. (d)
-4... 1~~_ OIAMETE-D) _ _ .0170 0 .1056. 07 .25 CS'

STAr-D 559-16AP +90 0.00. o. W00 b. Out.0r 00
___ Q.0.25 m0.lci.;AXDV98% REMARK Tnnitr ;0,036 0,0132!/9/8

_ Avq .0.0212 Nore Q0.0306 0. 0 2 ], SAMPLED 7/299/80
Loading density of 0.2 g/cc in 200 cc U o . 0ST FINIS0ED

" %nom) closed bo:mab IS6 oev. ;n , 8/20/80
I W .Av, 20 Ax 1-35,95 -19. 7 4IOEERED 8/27/80

__ DESCRIPTON SHELETS• .. ,O T FO RW AROE% 9 8
TP, %,A D5 to 15 1 - 14.62 3-80
11'•PE OF PACXIN,-CONAI'NER f!,I;ER Dý'.Ul 652D: 1 @ 46 lbs. net.
""MAREZ'.S xcePt !or diniLroto u-ue impurity, Lhis propellant meets all design requirements

. ornd vrry satisfactory gun test results should be obtained. Chemical test results
0). corrected for TV and graphite.

*This lot does not Peet snccificotion renuirements because it contains dinitrotoluene
n •,thor ..s - m," int or , I, rjhin 11,1-• ,-.1. -( &1 , ".'hi, " s',- l( no',/ r hjve. , ,l jertOlt•'d i" .11

"""h i:::' : chro,,.L..%, r.!,h !.--, . I vt ical, i.- c m to; had not . , in 'L'rqu i red for" m,'t ivl cent ra Ii j c tL'!st
Ar -

1lOI.'0Uki Of CCNi.TACw4. S L14.4'14 ENTATIV Of GOV1904WTjM OIUA'SIr ASwoUIN. 9v~'ItS(NI/AIIVE

"A!( . A. C:. S U 0 , ;,,1 .2,;,,__ _ ,J_ _?,,_164



____ -THE INFORMATION ZUNTAJNED HEREIN SHALL
BE tJSEO FOR GOVERNMEIW? PURPOSIS ONLY PEPORTS zoin rIROL SYMBOL

PaOE1 A~ EXEMPT - PAR4~ 7-2*ROELAN ACCEPT&Atl SCE Sq ,TAR 335-15
T 0FROM ACCEPTANCE DATEK; ~ ?~iU~EB 122 September 1980'

PROJETILE EIGG WPOEBTL LOT NUMBERR

SPECRIATU~,REV DAT~wE~ andDR PROPLLAN LOT QATT

AMCCEPTED FMSOR 3?RCJLEC RAFR I-aA.4R-11!',PA- 7-.40

PRJC LEWIH PRJCI L LOT_______

TIS LOERTU= OF POZECFSADRPROPELLANT ILOTE~1

P. .1II C EAEN 40 1INC, ME =TT)TLdTPqJ%'sl- W V10i T T.hiA R C-.. 1

ACCEPTEDW FORIN PI: ?RFLAS''55

till) /25 I

THSLTO RPLLN75ACPE
XNC .BAID2 pte 1980

LADOING AUTXOR!ZATriOX ISUE Th rplat ltosrbiaoemyb ut nOgayo h

anmui tinitem NA I i.l below exceLt wOFr APRAitNG OFFC SpeiicHa lly alotdfrapriua

ouVae

7C~tO~ Formý W,1. 0R-c!. Aul N (365f



., -- THE INFORMATION CONTAINED HEREIN SMALL Rg)l (INIut .04WIUL
at 8USED FOR OVIERNMENT PURPOSES ONU.y E~ATr!IA7- HP U C-• ~ ', i.!:;"[i:: • •:l - _ EXEMPT-P/AlA 7-2,1

t* i U` "1' 1 i";*J AR 335-15
COtaIOS MICN iO f/25nm DA Lot NUI^,R RAD-PE-559-19 (AP)

.~ S PEC 1IfJATI15T= PACKED AMOUNT
-. CO"1. ltter S;RP.-IE, &tdted 4/29/80 59 lbs.

RADFORD ARMY A-MLUNITION PLANT. IADFORD, VAC OAAA09-77-C-4007
.tVIT L__•EULULSE

ACCEPiEO LEMI) NUMSIR. NIIRPOGEN CONTENT K! 01ARCH STAGILITY 1134.5 C3;-•''•',C-15,315 ss'
_ _ _ _ _ _ _ _ _ _ MAX _ % -MIN MIN

__"_ _ _ _MIN .% -- MIN MIN

-_ _ _ _ _ _ _ _ _ _ _ _ __ AVG 13 .15 % 45+ IN _ _30 ..

j expLo$ION He
:'-" ' : ::'"-'::-'J•iTU 0 [~!FL,'.,. ,.,&r'r P.[ELLLAd.T

"0.92 POUNDS ;OLYE 41 PER POUND NC/DRY WEIGHT ir4GREDIENTS COtJ.IS7ING OF 35 POUNDS ALCOHOL AND h', POUNDS

n hiOer.PEL 100 P.)VI1 ;S OLVE4T PEqCFNYACE F EMIX TO WHOLE 0______
.%I-.tPERATL1"ES - . . .,- L- .L - 114 i

') 21 Maintain inert gas flow of 1/8-inch poSiH3ve Z r;.%.•ure . ".2
- TInitin inert as f Onv.nf 1 /41nr-in n itilze 32

21_ _5__ Increase temperature: maintain 1/4-inich positive nre-sure 24
56 62 i Water dry
74 76 Coating Cycle 2
56 62 Post coatine water dry 48-- " I-_ .. I[

,.PROPELLANT COMPOSITI1 T - T S 0F T STABIUTY AND PHYSICAL TESTS
CONSTITUENT PE1CETI NI ORMU1A 1 ACTUAL

_____,'___"_-FO___ RIMULA_ TOLER;NCE MEASURED FORMUN CA

"ntrocrll.,oe I'nt __- 94.43: HEAT tS. P.134.5 0  No CC 60', 60'+
Diphenvlamine 0.9 ±0.4 0.98 No Explosion 5 hr min 5 hr
"Potassiumn Sulfate 1.0 . ±0.3 0.95 FORMOFPPOPELLANt Type I Cylinder
Methyl Centralite 1.9 Nominal 1.19 No. Perforation 7' 7
TOTAL 100.00 i00.0Q Heat of Explosi n
Graphite 0.4 . ax 0,3 cal/g N/A 388.0
Total Vclatiles 2.9 Mq 1-18 B Bulk DensitY, 0.940 to I

-.. Residual Solvents 1.7 Max 0.28 &/CC .i.050 0.964
moisture 1.1 ±0.4 1.10 1F "-" 'Rygroscopi-citv 1.80 Max 1.30
Dust & Foreign Matter 1.10 Max 2 " ___.....

f•; " ~~...... - "'.• e.tinit rotoluene' 2.45

-. ... _ _ _ _ " _ _ _ _ _ _ _ _ _ 4--- I 1 . .• i ' _ #'

,%,...LOt NWJW•BLR lEA;,P .f QUWCNES5L..YOR_•(E._...... ... - o..f'.e Oi,.n $,?m., ]n
" T',E'•" ISTS KAD-'|33r--i)•J- (:-I0 4 +90 . S"?.FICATION I DIE FINISHED I SPEC. |ACTUAL

_____ I 1 S1 6.)S..... - . ' " | JDIAMETER"(D) 0.190 0.1223 6.25 .... " I

STANDARD 559--1- (AP) +90 100.00% 1oo.0co Vleb Out r .02o 0. " 222

.EMARKS Innc r __.N395 0.0272 [PACK.ED 7/29/90
desiy f 2."c'iAvg _0.0237 Nor. .034 0.0 0247 1 6s: A, 2_.

*Loading density of 0.2 g/co in We8/20/SO
/Sl 20v .35 -20.27 0, ERED -"200 cc (nom) closed bomb Web •M. , Max -32.35 - 7 / /7

___ __ __ __ __ __ __ __ __ 1. 9 DESCRIP¶ION SHEETS
,'." *tL:D I.I NOra ___ 9 ORWSRf.E{D--"do~ 5 to 15 1 .97' ý3 8D U 652D:...I.ne....

TYPE OF PACK: NO CONTAINER Q~~i RU SD l 51 lbs. nc
REMARKS Extent for dinitrotoluene impurity, this propellant meets all design requirements

and very satisfactory gun cest results should be obtained from it. Chemical test results
corrected for TV and graphite.
This lot does not meet a I specification requirements because it contain:. dinitrotoluenc %

'•i•S'NA/',' (Gif 0' ¢O;:.lr 'NEH'II•NIANI;V $1i.,'AAPii; OF GJVIRNM/INI OU.%LIIY ,A$:t, AN,.'1 RjIIJI S1.UAI&Vt

II
/R. A. <illj;ws |.lateCs R. 1aa -nd

,,,.,u ,.. F ... 1 , . , I 7 166
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a".' _________"____________________ 41[ INFORMATION CONTAINED HEREIN SHALL PrNRS'
E usE0 FOR GOVERNMENT PURPOSES ONLY REPORTS CONTROL SIM~nt

I :OMPOSITIO PROPELLAMJT .ESCRIPTIOMI SHEET---- EXEMPT-PARAA 1-2a
MPOSITION A LOT NUMSER

O SmO 25= Bushmaster ARAD-PE-559-20 (AP)Ss, ,.V $ I ClWATION PACKED AMOUNI

'..~ •.•a COR letter SARRA-TE, dated 30 October 1980 94 lbs.
* rF.AT RADFORD ARMY AMMUNITION PLANT. RADFORD. VA. CONTRACT NUMBER OAAA09-77-C-4007

C-15333 1(65.5 C)

-• A, iEDSLN NMBRS ITRO CELLIJLO SE NIRGNCNET X TAC _TSUY(3.C

- _ _ _ _ _ __ MIN _ _ 7 .... ,--.MIN MIN

AVG_ v 13.3 45+ MIN 30+ MIN.jR.AV° 15.., •! - FPLOS, ON MR

-. " SOVNROND .A?!9FAqTUP.E OF SULVENT PROPELLANT
0.,: POUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF -) POUNDS ALCOHOL AND O. POUNDS

e ." ether P1R IOPOUNDS SOLVENT PERCENTAGE REMIX TO WHOLE U..•IE2Tns -L. .. FROCESS-SOLVEUtT RECOVERY ANG• DR'YRIG
ma1_ntain Inert Gas Flow of i/a-inch Positive Pressure 32

21 M aintain Inert Gas Flow of i 1/4-inch Positive Pressure 32
21 35 increase Temnerature, maintain 1/4-inch Positive Pressure 2
56 62 Water Dry
74 76 C- ting Cycle .-
56 62 IPost Coatinz Water Dry 48

PROPELLANT COMPOSITION i -t.TS OF r"IISHED PROPELLAUT STAILuTY AND PHYSICAL TESTS

CONSTITUENT • TANCE MEASURED FORMULA ACTUAL

Nitrocellulose 95.95 Remaindev 96.28 HFATTESTSP 134.3 4o CC 40' -z rr 60
Diphenvlamine 0.90 1=0.40 I 0.89 xo Ex-losion hr min 5 hr+
Potassium Sulfate i 1.0 1 +0.3 0.86 iOpM or ,•oPRELLANT Cylinder

- Methy1 Centralire 2.15 MNominal J 1.97 No. Perforation 7

TOTAL 1 00.00 100.00 Heat of Explosi•. -__
"Graphite 0.40 Max 0.27 cal/k i900.5 nom 910.7

I Total, Volatiles 2.90 Max 1.33 Bulk Density.
_esi _ _lolvents_1.7 Max 0.32 e/cc 0.92 rin 1.000

Moisture 1.10 0.40 1.06 Loadabilitv, R 97.5 Non 93.6
Hygrosconicitv 1.80 Max 0.93 ____

Dust & Foreign 'Matter 0.10 .~Max 0.06 ____ ________

:.- P-•ii!:i•. :-::... CLOSED -W:18 F . !•O=7L~AT 0[:iEN •|GIOS nhe -
57:. zil in

LOT NUMBER l.e - ei; - M_ _ ean mo ..,

TEST i(A r-:)a9U .= - - 77 1 Q.L6i SPECIFICATION oiE RNIS14ED SPEC. ACTUAL

- f~ JLENGITHL) iU nom ().1 .10I47 b.Z
ff-- DAE .0949 nom .147 0 11 .25 12.25

- - PERF. DIA. (d) .0064 nom .014 .0066 DATES
___T_ _-559-15_AP_ +90 1,OLOO7 1,10.007. Web .

REMAIC Outer _.0215 0177 PACKED 12/4/80
Inner ______.031 P.0184 SAMPED72/TSU

V *Loading density of 0.2 glcc in 200 cc Av .0186 nom D.0263 3.0181 TEST FINISHED

(nom) closed bomb /Sit Dv. 0• 0, max 36.19 3.87 OFFERED.- •. ~of Web Ave. OFE1/ !61 s
".9-1.3 E1.15 DSCRIPTION SHEETS

.'-, 
FO R W A R D ED

TOC to 15 13.75
ME OFPACKINGCONTAINER FIBER DRIM: 1 @ 89 lbs. net. and 3-1o sampLe
REMARJUUKS

Chemical test results corrected for TV, graphite, dust and foreign matter
-I? This lot meets all specifications with exception that loadability is somewhat lower than

t4 t NA"URE OF CONTRACIF•Pc REPSENTATWE SIGNATURE OF GOVERNMENT CILJAUTIF ASSURANCE REPRESENTATIVE

i R. A. William:: J. E. Bland

ARRCOM FORM 214R 10 AUG 77 167



no-aww H INFOAMATION CONTAINED H'EREIN $HALL P-5
RE UED OR OVEN061NT URPSESCL UREPRS CONTROL SYMBSOL

'0 V~DflOPEttA'1T USEDI -AOL IOENMN EUPSSXNYEMPT-PARA 7-2a
- rIuI1LL~dI U.~U~af IUa Z~ILL~ I AR 335-15

COMPOSITION 25mm Bushmaster DLO M81 RAD-?E-552-21 (AP)1
SPECFICAIONPACKED AMOUNT

COR ltr Sk..R-IE,-datz.d 30 October 1280 9S lbs.
',~ MP ATRADFORD ARMY AMMUNITION PLANT. RADFORD. VA. CNRCNUE DAAAO9-71*C-4O0i

?WITROCELLULOSE_______
*ACCEPTED &LEND NUMIERS NITROGEN CONTENT KI STARCH jSTABILITY (134.5SC)

C_________15333 ___________________ 165.5'C)

_________________________MIN _____ 7. -MIN ______MIN

__________________________________________AVG 11-11I... % 4..5±. MIN 30+ MIN
__________________________________________________ ____________EXPLOSION HR

* - 1~~~~~ANWJACTURE OF SOLVENIT POPELLA?4T________-
* _______ PUNDS SOLVENT PER POUND NCODRY WEIGHT INGREDIENTS CONSISTING r: ...L... POUNOS -,LCOHOL AND 65 POUNDS

.2.Zhex....PER 100 POUNDS SOLVENT PERCENTAGE RERAIX TO WHOLE

TEMPER4~~4 'RcSS-S0LVE!r RECOVERY A!10 DRYUlG DY OR

_______ , aintain 1Znert Gas Flow of 1 3Ic unsgjiye Prp..Surp 32
_____ 21 '____Maintain Inert Gas Flow gf 1/4-inch sivpP'gir

21___ 35_Inreas TemoIerature: Maintain 1/4-inch Eosliviy PressujrP
56 62~ Water Drv
74 76 Coating Cvcle
56 6 2-1 Post Coatingý Warer Drv 48

*PROPELANT COMPOSTIlON TESTS ZrF FUNSHED'PROFlELLAIT STAILTY AND PHYSICAL TESTS J
____________________ ________ _____;14 --- 'FO..RMULA I AC`TUAýL

CON. EN TLE.ACE MEASURED FO______Nitrocellulose 95.60 i emainder 95.49 HEAT TEST SP, 134.5*C No CCO 6UNo C
Diphenylamine 0.90 ±0t. 40 0.96~2 No Exolosion 5 hr mip 5 hr+
Potassium Sulfate 1.00 _______ 0.78 FORM OF PROPELLANT Type I C7linder
Meth,l Centralite 2.50 _______ 2.77 No. PerforationA 7 7

TOT L 00 O10 .0. Heat of Explosi _ __ _ _ _

Graohite 0.0 Kx 01 cal/S . nom 884.5
Total Vo1l{til 2.90 Max 1.41 %ulk Density.
Residual Solvents 1.7 Max 0.36 _g/cc 1.2 m~n .22iL.5
Moisture 1.10 1±0.40 11.05 Loadability. a _2ID2m_ .

* Hygroscopicity __.___0 __ax__ 1.__________6__

Dust and Foreign Mattel 0.10 Mx 00

***Ct;3SE~w 31u.13 Ji s
A ___ ~M*an Dmnin

+7 i9,.oft I- 'iý9. zi.'. I3~~T SPfO114CTON DIE I RNISUIEDI ".A
- E-559-2l(API+l-H L02. 231 0j 9.98% LENGTHILI 106 nom pll 0.0,75.2

________ _____ IDIAMETERID0) .0949 nom OC.4 I 001.2 20

STA v r!-559-l5(AP +90 1 100.0% 1 i0oo.DO Web I_____

Outer - .2ý,013PACKED 121/41/80

*Loading density of 0.2 g/cc in 200 cc /Sd I o.I. 20 max -36.19 2.19 OFFERED 1 / 6 8

(niom) closed bomb o W1 bAvg - 1.316/81OWADE

"PTYP OF PACKING CONTAINER FIBER DRUM: 1 @90 lbs. net. and 5 vootnd sample
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 desired.N

SIGNATURE OF CONTRACTOR'S REPRESENTATIVE SIGNATURE OP GOVERNMENT DUALITY AS:URANCE REPRESENTATIVE

* R. A. Williams r E. Bland

ARRCOM FORIM 214R 10l AUG 17 168



THE INFORMATION CONTAINED HEREIN SHALL
BE USED FOR GOVERNMENT PURPOSES ONLY PE-559

1 ~IttRE T~S CONTROL SYMBOL
I PROPELLANT DESCRIPTIONI SHEET EX EMPT-PARA 7-2a

.',P. AR 335-15"" .cOMPOS"h°N ,25mm Bushmaster DA LO, NUMBER RAD-PE-559-22(AP)
• "'" ! ~PACKED AMOUNT 5 b

:,Y, , '•d'"? Itr SAMRA-IE, dated 30 October 150 95 lbs.
MIGAT RADFORD ARMY AMMUNITIONI PLANT, RADFORD, VA. CONTRACT NUMBER DAAAO9-11-C-4007

•:,• ['NITROCELLULOSE

. ACCEPED BLEND NUMBERS NITROGEN CONTENT KI STARCH SIABIU"TY (134.-C
C-15333___c-z5333_ _[ (65.5*C)

MAX__ _ % -MIN__...MN MIN
______ MIN ___ % -MIN MIN

-]AVG 13.13 % 4L5-+ MIN 30+ -MIN
______ _EXPLOSION HR

.AUFACTURE OF SOLVENT PROPELLANT
S . POUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSISTING OF -D PC UNDS ALCOHOL AND POUNDS

ether PER 100 POUNDS SOLVENT PERCENTAGE REMIX TO WHOLE 0

Mf, 0 l PROCESS-SOLVET RECOVERY MID DRYINlG DAYS HOURS
=T- Xaintain Inert Gas Flow of 1/8-inch Positive Pressure 32

"_ _ __1_ Maintain Inert Gas Flow of 1/4-inch Positive Prpggt-rp 1
-.21 35 iIncrease Temperature. Maintain 1/4-inch Positive Pressure 24
56 62 Water Drv
741 76 Coating Cvcle
56 62 Post Coatinz Water Dry , 48

PouLLANTCOMPOSmON L TESTS OF" Fit:'SHEV' PqPELLANIT " S,,UTY AND PHYSICAL TESTS
CONSTITUE•NT , Fc•i

M
ctJf -ORMULN

COMISA TCLERANCE MEASUED ORACTUAL

Nirfcellulose 96.00 Remainder 96.78 HEATTESTSP 134.5°C No CC 40' No CC 60
Diphenvlamine 0.90 : 0.40 0.97 No ExDlosion 5 hr min 5 hr+ NE
Potassium Sulfate 1.0 ± 0.3 0.90- FORM OF PROPELLANT Type I Cylinder
• ethyl Centralite 1.5 Nominal 1.35 No. Perforations 7 7
TOTAL 100.0 100.O0 Heat of Exjs i o i.
Graphite 0.40 Max 0.31 cal/e 900.5 nom 929.0
Total Vc'atiles 2.90 Max 1.27 Bulk Density.
Residual SolveLIcS 1.7 Max 0,3 ,Icc 0.92 min Q.99L
Moisture j 1.10 1 0.40 0.91 Loadabilitv, g :0)79Y no. 94.5_Hveroscovi-city 1. 80 IMax O). A

Dust & Forei_•n Matter 0.!0 1.Max 0.0 _

C- ".•::::.::•-..-.-:- CLOS _,,_______... ] ... t-LE A;1T ,O,,I EH lOfS wicnesl I
J. LOT NJMBFR I TiMP 'F I____;__ _______ ____V___ fM . D n1n. m in

TEST RAD- E-559-2!kA?(k +90 10i.48T; 100.997 SPEaRCATION DIE FINISHE SFEC. ACTUARA-E-559-22(AP 158 lil-10.0%IO~i.44•[ LNGT( .1062 nor 0.10 -.15r 6. 5 ' 27.DIAMMTt(0) .0949 nom 0.147 ).0895 6.25 1.15

I PERF. DIA- (d) .0054 nom 0.012 ).0058 OATESiSTA::b•- 559-15 +90 1011o0% I==o• Web

Outer 0.0200 0.0173 PACKED 12/4180
Inner 0.0355 0.0194 SAMPLED 12/4/80
AvQ ).0196 nora 0. 02 7 810.0183TEST FINIrH_/E 1

*Loading density of 0.2 g/cc 1_n 200 cc Av ,, .0 6 8 1(noa)clsedbob ShIL Oo,. in 7 m
o c.oW.b Adb.b 20 max -55.86 -11.81 OFFERml/16/81

"LD 0.9"- 1.3 1.18 DESCRIPTION SHEETSD:d 17.6 nom 15.37 fORWARDED

TYPE OF PACKING CONTAINER FIBER DRUM 652D: 1 @ 90 lbs. net. ana 3-pound sampie
i REMARKS

I of 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 CONTACTIDR S REPRFIC:NTATIVi SIGNATURE OF GOVERNMiNT OUAUTY ASSURANCE REPRESENTATIVI

R. A. Williams J. E. Bland
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-THE INFORMATION CONTAINED HEREIN SHALL PE-559
BE tSED FOR GOVERNMENT PURPOSES ONLY £ oI-NiAS •3:•.)L f,1dULROELIU~i IIEXEMPT-PARA 7-2a

PROPELLAi'l ;Ik -- - I AR 335-15
COMPOSITION ' CA LOT NUMBERN' 25mm Bushmaster RAD-PE-559-23(AP)

"% SPECIFICATION d PACKED AMOUNT
,-"" COR itr SAR MYA-IE M dated 30 October 1980 96 lbs. net. 13'

MF TCONTRACT NUMBER DAO*1C4O
".'." FO,,RADFORD ARMY AMIMUNITION PLANT. RADFORD, VA. ¢OTATNME AAA09-77-C-4007'"

INTRO CELLULOSE ....
ACCEPTED gi.EfD NUMBERS NITROGEN CONTENT" KI STARCH STABILITY (134.S-C)

C-15333 (o5.S"C)
_,,_..,_- =-15333 MAX % -MIN - - MIN

".MIN % - MIN MIN

AvG 13.13 J 45+ MIN 30+ MINSI.• "1OSION HR

....,t!UfATURE OF S0LVET PM0PELLANT

"0.92 POUNDS SOLVENT PER POUND NC/DRY WEIGHT INGREDIENTS CONSIST:NO OF ] POUNDS ALCOHOL AND 6 POUNDS

"ehr PER 100 POUNDS SOLVENT PERCENTAGE 2EMIX TO WHOLETEMPE 7.•UR•ES G P•-':CESS-SOLVZ;1T RECOVERY A'&M BRYtV'G
FROM ODAYS HOURS

SMa in Inert Gas Flow of 1/8-inch Positive Pressure
- 21 Maintain Inert Gas Flow of 1/4-inch Positive Pre-rp 39
21 35 Increase Temnerarure. Maintain 1-14-inch Posit-ive Prassurp
56 - - b Water Dry .-lfl-
74 76 -Coating -Cycle --

56 62 !,?ost Coating Water Dry ,8j

" IPROIELLANT COMPOS'ION , TES: S OF fin'.SHED PROfPELLA"T STABILITY AND PHYSICAL TESTS

C I 'AAUA TOLERANCE MEASURED FORMULA ACTUAL

PNitrocellulose 95.95 " 8 14EATTEST 1 7w
Dill"v la-"ing 0.90 = 0.40 0.91 l~ p~osion 1 5 hr-i- NE
"-_"_Potassium Sul-Fate_ 1.0 = 0.3 0.86 FORM OF PROPELLANT Tv'e I Cylinder

• - Methyl Centralite 2.15 Nominal 2.39 No. Perforations 7 7
TOTAL 100.00 ".00 ,eat of -'cnosio_ __

-- Graphite 0.40 Max 0.33 cal/g 1900.5 nom 890.3
Total Volatiles 2.90 Max 1.49 Bulk Density.
Residual Solvents 1.7 Max 0.42 Z/cc 10.92 min 1.003
Moisture 1.10 0.40 1.07 Loadability. g 1"97.5 noi 93.5
Hygroscopicity 1.80 Max i..5
Dust & Foreign Matter i 0.10 j Max 0.05

LOT I,UM•ER I TE.P iF C . E I

,_. , (cKNESS .; OQ" _ oI ,mea s, ons

E-559-23 .. ? +90 1 5.--: !71 98.1- SPECIFICATION DIE I ,NISHED SPEC ACTUAL
9i.' 1, 99.6W.oLENGTH ILI ).106 m nomra ___ UT 10.i60 1 ).

___D j _IAMETER )01 0.147 0,0888l 6.25 12.01

* ~~BADt-.......... F ___ PEAF. CIA. (d) .0054 nom 0.012 0.0054 DATES
STANDARD j - + ioo0, iaoLoo7. Web

oEMARREI Outer o0.0200o 0.0177 PACKED 1214180" S -RA'• 
Inner I 0.03551 0.0195 SAM-PLED 1214/80*LO3.096 om0.02781J0.018o iEST FINISHE4=I

"*Loading density of 0.2 g/cc in 200 cc Wb0a , -. 996Fn16/81
S |(norm) closed bomb /ShL Dow. in 7. 20 max -58 93 FEE*f W eb A 1/6.S

""L O. - 31 .17'" DESCRIPTION SHEETS

P A G T R ED C1 7 . 6 n ,o m 1 6 .3 8 FO RW A R D ED

TYPE OF @PCXINOCONTAINER FIBER DRUM 625D: 1 ' 90 lbs. net. and 6 pound samole
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.

% SIGNATURE Of CCNoRACTOR S REPRESENTATIVE SIGNATURE OF GOVERNMENT OUAUTY ASSURANCE REPRESENTATIVE

R, A. A. i - .i... J. E. Bland
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iV,7.1

_______,____________ ,____ THE INFORMATIOr4 CONTAINEO HEREIN SMALL_--_.___ __ _ _

K'l .SBE USED FOR COVERNKIENT PURPG.5-S ONLY PORIS CONfROrL SEMO

PROPELLAN1T DESCRIPTIO11 SHEET� EXEMPT-PARA 7-2a
_ _ _ _ __AR 335-15

r%. COMPOSITION DA LOT NUMBER
,..25am Busmaster RAD-PE-559-20 (AP)

F,:,11, 1STIAON "PACKED AMOUNT

COR letter SARRA-IEL dated 30 October 1980 94 lbs.
A' •'J' FORD ARMY AMMUNiTION PLANT. RADFORD, VA. CONTRACTNUMvSER DAAA09-7-C*4001
-• " HTROCELLULOS-E

ACCEPTEJD -LN USI"..'LEND NU ES NITROGEN CONTENT KI STARCH STABILITY (134.5-C)

C-15333
MAX. - % -MIN MIN

_________________-.MIN _ _. % ........ AI ----- __MIN M

t__AVG 13.13 ". 45+ mIN 30+ m'tJEXPLOSiON .

7"... -.'!!.JFAC:Tt1P.E OF S0LVE."IT PROPELLAUTR

0.19 POUNDS SOLVENT PER POUND NCiDPY WEIGHT INGREDIENTS CONSISTING OF . POUNDS ALCOHOL AND -2 POUNUS

ether PER 100 POUNDS SOLVENT PE("ENTAGE REMIX TO WHOLE U

TEMPERATURES 3'S-S"10 iCOE~YAJ DRY~flG ____TIEHUR

,-MF CSS-SLV-T RECOVEY .AYs HouRs
-1j.. .. 2aintain Inert Gas Flow of 1/8-inch Positive Pressure 32

______ 21 Maintain Inert Gas Flow of 1/4-inch Positive Pressure 32
21 35 Increase Temperature, maintain 1/4-inch Positive Pressure 24
"56 62 iWater Dry
74 76 1Coating Cycle 2
56 62 IPost Coatinz Water DryI- 48

P PROPELLANT COMPOSITION i T TESTS -3F FRI ISHEED PER FELLA.11T . . . STASIIUTY AND PHYSICAL TESTS

"CONSTITUENT 4 L .U OLERE MEASURED L FORMULA ACTUAL" "4 Nitr~cellulose 95.95 Remainde4 96.28 1EATTESTSP13 4.5,C &o CC 40'

-" Diphenylamine 0.90 ±0.40 0.89 No Explosion 5 hr min 5 hr+
Potassium Sulfate 1.0 1 t0.3 0.86 FORM OF PROPELLANT Tv-e I *vlinder

-T ethyl Centralite I 2.15 Nomi.-al 1.97 No. Perforations 7 7

T TOTAL 100.00 100.00 Heat of Explosi n,
"Graphite 0.40 Max 0.27 cal/k 900.5 nom 910.7

"Total Volatiles .2.90 Max 1.38 Bulk DensitvL
Residual Solvents 1.7 Max 0._31 g/cc 0.92 mi n 00
"Moisture 1.10 ±u.40 1.06 Loadability, 2 ) 97.5 No, 93.6
Hygroscopicitv 1.80 Max 0.93
Dust & Foreign Matter 010 Max 0.06

%.- .fin.

LOT NUMBER 11 'F of Mean 'oimensu

.T.s E-59-ZUkAri) -50 103.16 - t0.j.32 j SPECIFICATION DIE FNIS'4E0 SPEC. ACTUAd
IIA -P - 1.q 11?t 17 11•Z/, 'LENGTH(I j..uo/ no( Il* fl0 -.IU47 1 -/ 14 .7

ETA _DIAM TER,(D) ) .0 9 4 9 n o m R . 1 4 7 • .0 9 1 1 DA6.TE5 .S

ST,1WD 55-5A)49 mo 0-= T• ~RF- i. I, d) 0 0061- nora 1) 014 .0066 DATES

D".- W/B "559-15(A.P) +90 1Qoo•, 1oO.0om Web I

RIM Outer ).215 .01771 PACKED 12/4/80
Inner ).031 .0184 SAMPLEDI2/4/8O

"*Loading density of 0.2 g/cc in 200 cc wo.Avlz.,,, 0.0186 nom ).0263 <).0181 TEST FINISHED
/Sd. ~~ ~ ~ il De6i .FEE /16/8

,nom) closed bomb 5:2 Dow. in %. 0, max 36.19 - 1/16/81
"of Web Avg. r L

[L D 0.9-1.3 1 515 DESCRIPTION SHEETS
,P .. 1 FORWARDED"•2• ,0:a to 15 103.75

ME WO PACKING CONTAINER FIBER DRbU?!: 1 @ 89 lbs- net. and 5-1o sample

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

•:-E.'This lot meets all specifications with exception that loadability is somewhat lower than

, [SIGNATURE OF CONTRACTCR'S REPRESENTATIVE I SIGNATURE OF GOVERNMENT OUAUTY ASSURANCE REPRESENTATIVF

R. A. Williams J. E. Bland
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"' PE-559
THE INFORMATION CONTAINED HEREIN SHALL tREýOR$S CONTROL SYAiOLPROPELL;]"l LISEO FOR GOVERNMENT PURPOSES ONLY EXEMPT-PARA 7-23

CO~iOSITON 3r~r~~ AR 335-151• : 4%COMPOSITION DA.. .. ... ° LOT NUMBER
25mm Bushmaster V RAD-PE-559-21 (AP)

S-CIFICA'.ON PACKED AMOUNT
"COR itr SARRA-IE, dated 30 October 19820 95 lbs.
""'"A RADFORD ARMY AMMUNITION PLANT. RADFORD. VA. DAAA09-77-C.4007 I"

• - !4TROCELLULOSE
ACCIPTSD BLcNO NUMBERS NITROGEN CONTENT KI STARCH STA81LITY (134.5-C)

C-15333 (6S.s*C)

II~' - .AAX__________ % -.......MIN ______MIN

",,--_ _ __,_- MIN -o . MIN MIN

_-______.AVG 13-13 -. 4,+ MIN MIN + .•N

1EXPLOSION HQ

-•:MiUFACTU2E OF SOLVEIT P2.OPE LANT
" --- "" • 9 POUNDS SOLVENT PER POUNO NC/DRY WEIGHT INGREDIENTS CONSISTING OF . POUNDS ALCOHOL AND 65 POUNDS

PeIOO-..PER 100 POUNDS SO VENT PERCENTAGE REMIX TO WHOLS 0

"" M -*S S - S 0 L VZIATET 1
Fn T U ETR~V~ :D0Y! DAYS HOURS.- ''" R M TO S .. . .3

21 Maintain inert Gas /low of 1/8-ineh Po.iriv g Pr esnirp 31 3
_____ 21 Maintain Inert Gas Flow of 1/4-inch Positi7p Prepqirp 17

"21 35 Increase TemDerature: Maintain 1/1-inch Pos-rHvr Prpqsurp 214
V 56 62 Water Dry

74 7G Coating Cycle
. 56 62 Post Coating, Water Dry 48

ROMIUANT COMPOSITON T TESTS OF FI,,SHED PPOFELLAIIT STA•ILITY AND PHYSICAL TESTS

CONSTITUENT .. iZT T N MEASUr"RED FORMULA ACTUAL

Nitrocellulose 95.60 Iemainder 95.49 HEATTESTSP, 134.5!C No CC40' 60'No CJ

Diphenylamine 0.90 ______ 0.96 No Explosion 5 hr min 5 hr+CC

"Potassium Sulfate 1.00 z0.3 0.78 FORM OF PROPELLAtt. I TyDe I Cylinder
Methyl Cei•tralite 2.50 Nominal 2.77 No. Perforations7 7
TOTAL 100.00 Heat of Explosid_ _

Graphite 0.0 %lax 0.17 cal/l )00.5 nom 884.5

"Total Volrtila 2.90 Max 1.41 Bulk Dens tv I
Residual Solvents 1.7 Max 0.36 ý/cc 0.92 min 0. 99
"Moisture 1.10 1 ±0.40 1.05 Loadabilitv. z -p 9 7 .5 aom O1_R
Mysroscooicitv 1 1.80 Max ._..1.16

"Dust and Foreign Matt 0.10 Max __'_0.04_.;_,,__ ,____

p. _____ LT NUMBER ITEMP of M an _________________________IIC.sflst

6Ti -:):)99-Li) -10 v I V."o0 99.21-; SPCtIRCATION FINISHE SPEC. ACTUAL

RAD E-559-21(AP)+I58 '02.231 99.98% LENGTHILI .. 1U62 nom .= .1060
____ ____ ___DIAMETER (D) .0949 nom .147 0.0905 6.25 12.09

PERF. ,IA. (dl .0064 nom 0. 014 0.0064 DATIS"-•_"N -- I DA T Web

""?STAN - -15(A/ +90 1naoo', sooo. Web_
Emx _I Outer )'.0215_.00 PAC E 1. 2p4/80

Inner . 1 SAMPED 12/4/80
Average).O186 nom ).0263 1.0163 TEST FINIS 6/ 8 1

*L iding density of 0.2 g/cc in 200 cc /Std.,.;i% 20 max -36.19 2.19

o) f Web Avg. ______I__1 / S12) closed bomb - 3DESCRITIN SHEETS,.o 0.9 - 1.3 ],.17 FR ADEDCIT~NS~ t

""0'u 6 to 15 114. 14 _ _
"TYPE OF PACKING CONTAINER FIBER DRUM: I •1 90 lbs. net. and 5 pound sample
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 desireu.

SIGNATURE OF CONTRACTOR'S REPRESENTATIVE SIGNATURE OF GOVERNMENT OUAAUTY ASSURANCE REPRESENTATIVE

R. A. Williams J. E. Blard
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THE INFORMATION CONTAINED NEREIN SHALL PE-559
-- _ __ _ __ _ SE U.'40 FOR GOVERNMENT PURPOSES ONLY.

.'U'1 REPORTS CONTROL SYMSOL

PROPELLANT DESCRIPTION SHEET IEXMPT-PARA 7-2a.. . ... AR 335-15 ,

COMPOSITION 25mm Bushmaster DA LOT NUM&ER RAD-PE-559-22(AP)

"- '.'1tr SARRA-IE, dated 30 October 1950 PACKED AMUNTbs.
MPG AT RADFORD ARMY AMMUNITION PLANT, RADFORD. VA. CONTRACT NUMBER OAAA09-77-C-4007

NITRO CELLULOSE
C- ACCEPTED BLIND NUMBERS NITROGEN CONTENi KI STARCH STABILITY (134.S*C)
C-15333(s.Sc

_____.. .....___MAX_- _% ...-.. MIN MIN
..... ... SMIN - .% - MIN .MIN

__.._ ,_AV_ _ 13.13 % 45+ MIN 30+ MIN

_EXPLOSION HR

"",..AUFACTURE OF SaL'hENT PROPELLANT'
* POUNDS SOLVENT PER POUND NC/DRY Wi:IGHT INGREDIENTS CONSISTING OF ......... POUNDS ALCOHOL AND POUNDS

ether PER 100 POUNDS SOLVENT PERCENTAGE REMIX TO WHOLE _)

'ATEMPER TURES 0RGEl-OVN ~' 'E7ADDY11 IMEFRM C-SS-SLV Z.Y o DAYS •OUR
I.2±Maintain Inert Gas Flow of i/6-inch Positive ?ressure 32

- 1 Maintain inert Gas Flow of 1/4-in"h Pos•iV" P •eqg.rpg._ -

21 35 Increase Terroerature. Maintain 1/4-inch Positive Pressure 24
56 62 'Water Dry in
74 76 iCoating Cycle - 2
56 62 jPost Coatine Water DyV, T 48

PROPELLANT COMPOSITION i 1 ESTS OF FIIISHEO PROFPELLAfT STABILITY AND PHYSICAL TESTS

NitrocONSTITse FORULA TOLERANCE MEASURED FORMULA ACTUAL
tr-oceluose 96.00 Remainder 96.73 HEAT TESTSP 134.5aC No CC 40' No CC 60

| iphenylamine .090 = 0.40 0..97 ",o Explosion 5 hr min 5 hr+ NE
Potassium Sulfate 1.0 = 0.3 0.90 FORM OF PROPELLANT TvDe Cvlinder
Methyl Centralite 1.5 Nominal 1.35 go. Perforations 7 7
TOTAL 100.0 100.00 Heat of Exglosio_.
Graphite 0.40 Max 0.31 caiiq 900.5 nom1929.0
Total Volatile$ .2.9O0 Max 1,.2 Bulk DensityI

" Residual Solvents 1.7 Max 0.34 -/cc 0.92 min [.99L
Moisture ... 1 0.40 0.93 Loadabilitv. . nt 94.5
Hv2roscopicitv 1. 80 Max 0.88 _......

Dust& &..ForeignM Mat00er *Q i0 a 0.03

I -
___ __ __ ___ __ n _ L..9C .. . ,ram __ _ __ __

CL"0S 36.1.o ' I'g..V. in t.

r LOT NUMBER E M p Fi _ AO_0 -- --- 9| Mean Oimens•.c.$

* TisTRA-E-559-22tAP0 -r90 1TY~ 101..99- I SPECI5 FICTONI Nj3 ISHE D SPEC. ACTUAL

RAD,?E-559-22'APh 15, i . JoU0.44L, •_,e, (L)D-1062 nora 0.110 0.105-8 6.25 2.72
DIAMETER(0 ).0949 nom 0.147 0.0895 16.25 11.!5

_ _- ________PERT. CIA. (d) ).0054 nom 0.012 O.0055 DATES

STANbW 559-15 (A ..90i 1 OLO 100,00% Web____ -

RE~i *2...Q9.0.]~IPCKD12/4/81" EM.AKmt ---ter 0.0200_0.01.• ic•
-Inner 0.0355 0.019 4 {ISA,..LE !2/ 4,/80
Ave 0.0196 norm 10.02781 0.13TS FIIH?

*Loadin6 density of 0.2 g/cc in 200 cc woB /1.0o.lo6/81(nm coe bm St& o,,. in % FEE./68
(nom) closed bomb of DW~Avg. -0 max -55.36 -11.81 0FFERWl/!6/81

Lo 0.9 - 1.3 1.15 DESCRIPTION SHEETS

-___________________Gd 11.37FORWARDEDS...... O~:d . .17.6 nora 1,.15.37 OW OO

TYFE OF PACKING CONTAINER FIBER. DRtUM 652D: 1 Q 90 lbs. net. an5d - sampI e
IEMARKS

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

, This lot meets all specification requirements except that loadability is somewhat lower
than d" IiIId.

SIGNATURE OF CONTRA TCR S "PRESENTATIVE SIGNATURE OF GOVERNMENT QUAUTY ASSURANCE REPRESENTATIVE

R. A. Williams 7J. E. Bland
a 0%%6 .. ..%4 -% 4 4n &%to . .. .



THE INFORMATION CONTAINED HEREIN SHALL 5lU5C~.~.' MO

Of USED FOR GOVERNMENT PURPOSES ONLY REXPU T~PACO .7-J -2A11
PROPELLAtWI1 Ut8L1 :I I WU*il Zii=.t I-XMTPA72

S~AR 335-15
COMPOSITION 25mm Bushmaster NUBR RAD-PE-559-23(AP)
SPECIFICATION PACKED AMOUNT 9 b.ntCOR ltr SARRA-IE * daited 30 October 1930 9 b.nt

FATRADFORD ARMY AbiMUNITION PLANT. RADFORD. VA. COTATNME AAAO9-11.C*4001

NITROCELLULOSE _______ _______

ACCEPTED BLEND NUMBERS NITROGEN CONTEN4T KI STARCH STABILITY (134.5-C)

________________________________________________________(6S.5*C)

4C-15333 ,MAX_____ % -....... MIN ______MIN
__ __ __ _ __ __ __ _ __ __ __ _ __ __ __ _ __ __ __ _ __ __ _ MIN 7. - -.......MIN __ _ _ _ _ _MIN

___ __ __ ___ __ __ __ ___ __ __ ___ __ __ _ 'AV -45 .. 2 MIN 30+ MIN

I________ 1EXPLOSION MR

?-L~1,UEA1TURE OF SWLE~ P"OPEILANT
__2 POUNDS SOLVENT PER POUND NCiORY WEIGHT INGREDIENTS CONSISTING OF 3..5....... 'UNOS ALCOHOL AND 652Z POUNDS

Aether PER 100 POUNDS SOLVENT PERCENTAGE aEMIAI TO WHOLE__________________________

TEOMPEIATrS P: C'r*S S- SOL7 E'.T RiECOVERY A20', DRYNIIG DAYS HOURS

_____ 21 IMaintain inert Gas Flow of 1/3-inch Positive Pressure 32
21 21 Maintain Inert Gas Flo)w of l/LL-jlch Positive 0azir __?_

21 35 Increase TeMoerature. Maintain 1/4-inch Positive Prgssurp ?4
Do___ 7__2__ 'ater Dry in -

0 tv74 76 Coatina- Cvcle
56 62 ?ost Coatinz `.4ater Dry v

*PROPELLANT 'COMPOSITION TESTS CF Fi"'ShED PRDPELLA:: STABIUILTY AND PHYSICAL TESTS
CONS1TITUENT t OEAC FACE.NS I FORMULA ACTUAL

NitrocelluloseI 95.95 Reane 9_ .~3-1& HEAT TEST-P 134, - lýo 'C 4011o ('C ;;oI!
Diphenylpnir- 0.90 1 1 .0_ 0.91 4 No E"olosion 1 5'hr min 5 hr-1- N
Potassium Sulfate 1.0 0.3J 0.86 4FORM OF PROPELLANT T De I Cylinder
Methyl CentralitE 2.15 Nominal 2.39 No. Perforations 7 7 1
TOTAL i 00.00 10.Qiear of Fxp1psic
Graphite 0.4'0 Max 0.33 cal/z 900.5 noW890.3
Total Volatiles 2.90 1 Max 1.49 jBulk Density. _________

Residual Solvents 1 1.7 max 0.42. g/________ 0.92 min !1 0 0 3
Moisture _______ 1.10 0.40 1.07ý fLoadabiltv g 97.5 4 i9:i5

RAD- E-5-3Ab 3 1J i -I9ý brN lUNGmIL) D.i~bZ nom 0 G.U436.2 12.60!

10.07.PFRF. DIA.(d) ).0054 ncm 0.012 a0.0054 DTE
% el STANDARD 99qjyj() +90 ioor to_____ -Web__

-Outer _____0.020010.0177 PACKED 12/1418 0
lr~, Taer 10.035510.0195 SAMPLED 12T/4 80
Av .09 no~Tm 10.27 __001(_ TEST FINISH401 18

*Loading density of 0.2 g/cc in 200 cc 044bDI *e-ren* ." OFFERED 1

*(nom) closed b'omb /StcL Dev. in 7. 20 max -558 2 FEE

L_____0 _ _____9-1 ___3 I-ESCRIPTION SHWETS

Dd17.6 nlom11

TYPE OF PACKING CONTAINER FIBER DRUMl 625D: 1 @ 90 lbs. net.. and 6 oound-saint
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.

SIGNATURE OF CONTRAC70R S REPRESENTATIVE jSIGNATURE OF GOVERNMENT OUAUITY ASSURANCE REPRESENTATIVE

1R. A. Williams *J. E. Bland

ARRCOM FORM 214R III AUG 77 174
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S~PROPELLANT

BALLISTIC REKRQl•J7IENTS 25mm MPDS CARTRIDGES

-2048 Lontract '_o + .72S ;91356 (210C),SL1O v 34 /
ADNS-567895 fSpec Vo -?.728 Z1326

Go AP
+ 72S ;93 9 (21 0 C)

"P + 5.14S !-496 (-54 +71°C)

-0010 contract Vo 1350 +15 (21C) S 10 ý-35O tn/D
AS'2013532 Spec 0 +2$o'
12G13535 drawing P + 3S 454 (21 C) 135 Gm AP

"+ 3S K 496 (710C)

Oerilikon Vo + .72 S.ý1375 (20 Sv 130 /WSW 620.0D (2 C) S < lo
Vo -' .72 S.E1345

"P + 0.72 S:392 MPa AP
P 4 5.14 S< 490 Di'a

IC

VV
V. 
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PROPELLANT

HIS ZOPY/DIRECTION

1. Radford 559-15 selected in 1978 using 1340XM/s velocity criteria. Propil-

lair-t has 0.5 percent K2 SO, flash suppressant. Specifi:ati-n AD1SS-567895 was

applicable.

. •.E.79 - Pcojectile Nelocity Icreased to obtain Bushmaster specification

* 1

•.'.' ?•.pevt•attan 13.40 -- l L30I/

Aug3._ through Oc'. 79 - Muzzle blast an. flash defined as a problem by the

user, One-half gram KNO3 added to solve problem. Increased pressure with

?.At-559-l6.

/'. Jan. 80 - Speeificati•n, AS12013532 (P + 3 s.d. = 496 at 71°C and 1350 + 15

m/s) and drawing 1201353i in effect. FACC recormended:*(ref. letter OE-80-OI0,

18 Jan. 80) to user:

a. Make and test propellant with salt before propellaat awing changed.

b. Make and -est four pilot lots of two webs (increased) and two coa~ting

levels to increase the propellant progressivity and reduce pressure.

' Note.: Recoumendation 4A wasq -ov accegted,

Rccoumendation 4B was accepted for partial implementation,

,- 5. June 80 - Drawing 12013535 changed per direction to incorporala 1.0 percent

total K2 ýO4 (in propellant).

6. au. 80 - Lot .IAD 359-17 witii "17 AK 2so4 (itcrease of 0.57%) was received and

tested. Oressures were higb mnd prepellant returned to Radford for addirion

"of more ceating, blending and shipment j.ack to FACC.

7. Oct. 80 - Lct RAD 559-17 (B) rtceived and tested. Lot was improved but still

pressures were tco high at +71 C.

8. Oct. 80 - Lc(-, RAD 559-18 and -19 received and tested. It -,as detc'rmined by K
Radford after shipment that the lots were contaminated with DKT. The propýl-

lent aleu had not been configured ss specified as tect, mendad (Ref. .+B),

178
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j RAD-559 lot 19 was too slow, and Iot 18 was better Wut the configuration

" ,. and contnitiiation were significanL departures from the configuration in t.Le

"12013533 drawing.

9. Oct. 80 - Meoting at FACC. Radford was directed to proceed with another four

pilot 3.o.ts (two webs and tuo coatingo of each web) in an attempt ot retune

She con.figuration. Radford lot 559-15 was established as P. reference powder

fo% closed bomb purposes. Closed lnomb results were to be used fir comparisons

since Radford was not able to perfmrm ballistic fixings.

10, Detz. 30 through Jan. 81 - Received and tested Radford 559 lot -20, -21, -22,

and -23. tetermined that due to last minute teblending performed at Radiord

before shipment, the loading density u:.•s effected and was too low (approx-

imately 93 percent of nominal). Baliis'ic data ,:ere obtained by overloading

Sand vibrating the caSe and charge. Radfor• lot -2i showed promise if th6

charge loadability could be increased.
4..

ii. Jan.81 - Meetitig at Radford for definition of redirection .or the next lot

0 RAD-559-24. RAD-21 was to be copied but with iucreased loadabiuty. Salt

. level to ')e maintained at 1.0%.

12. Apr. 81 - RAD lot 559-24 received at FACC and tested. This lot was too sl.ow

and was also found to be contaminated with other propellent pieces. Blend.d

sample3 of RAD-17 (too fast) and PAD-24 were tested at FACC, and a 25 percent

RAD-24 and 75 percent RAD-17 extrapolated ta a better rolution.

13. Apr. 81 - Meecing at Radford tn redirect future efforts. FACC prese•ted thtt

ballistic results of the RAD-24/17 blends. .lc.ford was directed to repeat

the blends using the full capacity blenders and ship the samples to FACC for

toallistic test.-. Radford was directed also to equip themselves, with help

from FACC, to ballistically fire 25mrm APDS-T ammunition by Jul.'" 1981. No

cbharges t3 the specifications were "iquested by Radford personn~l. Radford

was also iirecced, when processing %or the 20,000 lb. mid-July lot, to pro-

vide "high" and a "low" coated batches which would be blended 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 nid-July del-

""K" ivery. These samples were to be one "high" and one "low" for blending

purposes. The five blended samples were ballistical].y tested at FACC. Of

those samples fired, three were fairly close together in performance but all

* wee hih i presureat=bier."- 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 cbqrge weightc

": 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.

4 1
'2

..e *4
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"FACC

~.P ~R-EC04XMEbDATIONS:

GOVERNMNIOT:

1. ;Pnvide funds to Radford to establish ballistic capability,
evaluate Dutch provetlant and establish 20,000-pound lot
as deliverable.

%- Imple.aen second source work directive on STS contract.

"RADFORD:

'4 1. Establish ballistic capability.

e 2 Evaluate Dutch lot MC 07-78 in closed bomb and Mann barrel.

3, • Establish limits of propellant parameter for blending of two
V Osegments of 20,000-pound lot.

FACC:

. 1. Investigate RAD-19 and Dutch lot 07-78 further over temper-
ature range 4&aitust a$!2013532 requirements.

2. Establish a more accurate relationship Letwten chamber pres-
"S.- sure and case mouth pressure. Ten percent may be too large.

o Include Oerlikon P location in vealuatic (approximately
20=ax differance beiween Oerlikon and CONUS pick-up
locations).

3. Re-establish pressure differential for now O~rlikou pressure
K': transducer location.

-'V
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2 5nirn FOREIGN PROPELLANT COMPARISONS

WS P.2078 MC 06-78

0. 158" tength 0. 128"
C- e .. 00941,-- DUile car 0.1I00",

< •P•".O°0063"1 ' Iner D• ameter 0.0OU67"1

"".r.0. 85 Web ,hi ckne -s

100%.- RQ Rad fo-rd - BD
100% - - ]BD1007 • ... Radford TBD

9794 .NC, -/. (13.2%)
1.03 -A- ----------

I .0 - - - -- 2 O4 , .0 .9

SEthyl Centralite,% 1.4
3. 0% Camphor,% 0.8%7
0.1 Graphite,% 0.1
1.1 Mo.r.ure,% 1.2
0.5 Alcohol,%.
0. 2 Ether, V.

1.02 Gray. Density,6,/,, 0..99•.
0.7 RS,4, " 0.8

1.9 TV, '.
928 HOE, U,4/ 4.. 906

184
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"" DIJTCH 25c= AP PROPELLANT

3BALLISTIC RESULTS IN M791 DESIGN

eAv• PC , F, Vo, Vo, Temp.

4?. n .A? 3 'Ad m/s sd c Remarks

5 )?C sS 4.1 407 1337 3.3 +28 ATP-1525

.•5 -w .. 1349 1.5 -128 AIT-1525

"". )'-" 9 38) 3.2 393 1111 1.2 -.21 ATP-1532

- )'. 4 1 -55 4.5 in 1397 3.7 +71 ATP-1532-

-i 

-
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APPENDIX H

PRODUCTION ENGINEERING INVESTIGATIONS
(PEI-559-17 through 19)
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PEI 559-17 thru 19 June 6, 1980

... --- SPECIAL OPERATING INSTRUCTIONS

I. MATERIALS FANAGFMENT

A. Materials Coutrol

* '�Follmowing is a list of materials required for the manufacture of 25mm propellant:

Nitrocellulose (13.152N) zIL-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

M*uast be gr-und - 97 percent minimum to pass a 70 mesh screen.

I.. OPRPZLLAINT DEPARTMNT

Type Propellant: 25-.

%-• Approximately 5,000 pounds - 16 mtres will be requir-d.

"Percent by Weight,

d'% Composition SpecA.1cation 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

Potassium Sulfate MIL-P-7.93 l.00** 3.5
¾ 355.0

*Use blend with N closest to 13.20 percent.
. **Based on nitrocelllose weight.

"- . Nitrocellulose requirements are 2s follows:

Acceptable ?%Lamits

Solubility 40 to 49 percent

Fineness Final Blend: 90
Control: 82

• , % Accept: 77 to 95

Freeness Final Blend:
"416 to 550 ml

i91
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;- PE! 599-17 thru 19 June 6, 1980

.\ Solvents Acceptable Limits

92 pounds solvent per 100 pounds 326 pounds of solvent per mix
dry weight of ingredients

65 pa-ts ther per 100 parts solvents 212 pounds of ether per mix

S 35 parts alcohol per 100 par t 114 pounds of alcohol per mix
solvents

.• A. Chemical Grind

Weigh ingradients as required in accordance with the following:

Ingredient Weight/Bag Tolerance

'V •2So 4  3 lb 8 ozs. +/- 0.3 oz

DPA 3 lbs 8 ozs. +/- 0.3 oz

Graphite* 10 ib8 0.0 ozs. +/- 0.3 oz

Methyl Centralite As determined

*Graphite weight is based on 5,000 pounds per batch.

B. Nitrocellulose Area

Supply a sufficient quantity of nitrocellulose (13.15 + 0.0,1 linters) to produce
16 mixes (348 pounds/miy).

* C. Dehydration

1. Use General Operating Instructions ar- the following specific inatructions:

Number of blocks/mix 4

Dry veight of NC per block 87
Gallons of alcohol per block (mul- 17
Nomi•al dwell time, minutes 1
Wet weight of individual blocks, lbs 104 +/- 4

2. Weigh dehy blocks and record irdividual block weights on flow cards.
Identify each mix by NC blend number and type of propellant.

•- Solvent Mix House

1. Use General Operatiz ?rocedures for preparing DPA with ether (mixed solvent).
Mixture calcul.ated wieights of ingredients for preparation of one final mix
charge and one sclvent mix are as follows:

192
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PEr 559-17 thru 19 June 6, 1980

NA'. Oe Final Mix, 1CE-1/2 Final Mixes,
i ±t-t pounds .pounds

Ether 212.3 3502.95
Diphenylamine 3.5 57.75

TOTAL 215.8 3560.70

2. A laboratory analysis u•st be performed on each tank of solvent mix. The
laboratory sample =st meet the following requirements:

Ingredient Percent Ingredient

Diphenylamine 1.02 to 2.22
Ether 97.38 to 99.38

SE. Final Mixer (mixer temperature 500 maximum)

1. Build alcohol to 114 pounds and add the alcohol to the miner. The Alcohol add
weight is determined by stbtracting the dry nitrocellulose weight from the total

* wet weight of the dehydrated blccks and subtractin- the differerce from 114 pounds.

2. if there is no alcohol build, there must be a minimum )f 10 pounds added to the
mixer.

S 3. With the mixer in operation, gradually add 348 pounds of nitrocellulose

(split blocks) to the mixer.

, 4. Mix for 4 to 5 minutes.

5. a. Standard Method - Allow 216 +/- 1 pound of mixed solvents to start
flowing into the mixer,

b. Alternate Method - Add 3.5 pounds (3 lbs 8 ozs +/- 0.3 ozs) of DPA to
•1 10 pounds of ether in a solvent boot. Stir the mixture with a wooden

paddle until the DPA is dissolved (approximately 1 minutes). Add the
slurry mix (DPA-ether) plus an additional 202 pounds of ether to the mixer.

* 6. Add one bag of K2SO4 (3.5 pounds) to the mix. Distribute the chemical evenly-.

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

8. Close the lid and mix for 25 minutes.

9. Ten minutes, minimum prior to discharging the mixer, an additional solvent 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 mixing time on the flow card.

10. Continue mixing until a minimum mixing time of 40 minutes (time after the start
4N •,.• of solvent mix addition) has occurred.
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PEI 559-17 thru 19- June 6,41980

fl*. When the desired mix consistency has been obtained•, pull the. mix into tubs.

1ýr. 12. Charge the required amount of propellant into the maceratcr.

13. Macerate for a minim-z 2f f.ve minutes.

14. Pull the macerated propellant and deliver to the preblocker.

Alternate Mixer

1. Produce 16 mixes usi- Bcken-4ixer (double-wing) and current GOP.

'- 2. Mix time will be 30 minutes or as specified by initiating engineer.

W, F. Preblocking, Macaroni, and Final Blocking

1.. Preblocker - Sufficient- dwell 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 Zutting House

Lots RAD-PE-559-17 -18 -19

"4 ".Type Press Vertical Unmodified 12-inch press
No. of Screens 2 (16 and 40 mesh) for all lots

No. of Dies/Press 20 for all lots
Agate, inch 0.147 0.170 01190
Pin, inch 0.014 0.016 0.018
Pin Circle, inch 0.090 0.104 0.115

No. of Pins 7 for all lots
Extrusion Pressure, psig 2,000 - 2,800 for all lots

Lots RAD-PE-559-17 -18 -19

INo. Mixes 16 * *
Type Cutter Small Arms for all lots
Green Length, inch (+1- 0.001) 0.110 0.135 0.150
Outer web, inch 0.150 0.190 0.213
Inner 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 D1 for D x 180 x 160 65 80 90

x89 -

*Four blocks, two press loads, or approximately 200 pounds will be extruded
for lot RAD-PE-559-18 and the same quantity will be extruced for lot RAD-
PE-559-19. These two lots will be :laced in sausage bags at cutting.
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PEI 559-V7 thru 19 June 6, 2.980

1. Adjustments may be necessary in the gear train and cutting dies to
, .Ocbtain correct dimensions. For lot RAD-PE-559-I7 the correct average

length is 0.108 +/- 0.005 inch fot averages of 10. If first average of
I10 is outside limits, 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 mixture in dripolator cn cutting machines.

3. Cutting machines must be kept in adjustment so as "tails" do not exceed
5 percent..

4-- The lot must be properly identified.

E H. Solvent Recover7

1. Prior to charging the Solvent Recovery Tank, the tank used must. be cnecked
tc assure that all ecquipment, including U-gages, recorders, etc., are in
proper working order.

2. Identify buggies and sausage bags with lot number, and propellant type.

3. Load at 21 +/- 30C. Put identified sausage bag pilot lots RAD-PE-559-18
and -19 on top of SR tank load.

S •4. Maintain inert gas flow to 1/8-inch positive pressure for 32 hours.

5. Increase inert gas flow to 1/4-inch-positive pressure and maintain for
32 ho-=s.

S. 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 dry.

A 8. Identify buggies with propellant type, PEI No., SR Bldg. and Tank Nos.

S 9. Pull the lot -nid transport to water dry.

I. Water Dry

S. Load propellant lot in Water Dry and cycle at 56 - 62*C. Put the two lots,
RAD-PE-559-18 and -19,in identified sausage bags on top of water dry tank
and load.

2. Water dry propellant for 10 days.

3. Separate water from propellant and allow a 24-hour drainage perioc. Load
971 pounds into numbered stainless steel dump buggies. Take representative.
samples from first, Lhird and fifth buggies for "sausage bag" TV. Be sure

~ • t•hey are identIfied by buggy number. Quality Control will weigh 971 grams
to within n.l-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
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,, PEI 559-17 thru 19 June 6, 1980

Water Dry (Cont)

4. When sausage bag TV results are available, check buggy net weights, record
changed weights, and transport buggies to coating house as necessary.

5. Also, take three 971-gram "sausage bag", air dry, TV samples from lots
RAD-PE-18 and -19. QC •-ill weigh these before and after drying for 10 hours
in air dry rank.

6. Send 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."

_ J Coating House

1. Check out coating barrel system by UOP to see that all valves are open or
closed as 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.

-eA

2. Start barrel rotation.

S-3. Bring barrel temperature to 75 +/-I1C (167 +/- 2F).

4. Rotate for 15 minutes at temperature and stop barrel.

5. Add metuyl :entralite 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 1-inch orifice and minIzum of 5-minute dispensing time.

6. Rotate barrel for two hours (+/- 5 minutes) starting from start of addition

of last increment of methyl centralite.

7. Cool coating barrel to 40*C and. cycle 10 minutes.

.ýA• 8. Wash propellant with cold water from coating barrel through trough and
discharge into buggies.

9. Transport to water dry identified by appropriate lot mwber.

X. . After Coating Water Dry

Water dry at 56 - 62*C for 48 hours.

*UsjuS GOP 4-9-21. 196
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P EtI 559-17 thfu 19 June 6, 1980

1. Charge 5000-pound lot.

2. Maintain temperature of air at 54+/- 4*C (129 +/- 7F) for a sufficient
time to obtain a moisture c6ntent v:ange of 0.85% to 1.25%. Estimated
time is 10 hours. A 29 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
"+1- 5"F with blowers running.

4. Upon completion of drying, send propellant sublots to Blending and Glazing
in drop plug buggies.

SM. Blending and Glazing

l.* Charge lot into a blender barrel and rolate for 10 minutes (ungraphited).

2.* Obtain a one-pint sample from the lot, label, and send to Chemical
4• 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. 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 using a 3-hour glaze cycle (10.0 pounds/5000 pounds).

4. Screen propellant. Use following :creens:

Acceptance - 0.19 - .266 dia opening and .125 (L)
Fine - 0.086 dia opening

5. Pull lot into fiber drums and identify by lot RAD-PE-559-17 number.

6. Obtain a 25-pound sample from lot after screcning has been completed.
Label sample for gun, chemical, HOE, closed bomb, bulk densit",
hygroscopicity, and physical dimensions. Identify sample by proper lot
number.

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
i?, be taken from each of lots.RAD-PE-559-18 and -19 after glazing. For tests

as described in preceding paragraph six.

-4. .~. . .... .- . . , " . .• , .. : . : . ,

*Steps 1 and 2 are necessary only if GCTV from air dry sample is not acceptable.
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'p.

.1EI 559-17 tlhru 19 June 6, 1980

M. Marking and Addressing

Marking and address is to be as follows:

One side: PROPELLANT EXPLOSIVE (SOLID) CLASS B
*"25mm GUN

LOT RAD-PE-559- *
_WEB GRAIN
_ _LBS NET LBS GROSS
_____CU Fl PACKED **

C

*Insert as applicabJe -17 for 5000-pound lot with 0.019" web, -18 for 50-100
pound lot with 0.021-inch web and -19 for 50-100 pound lot with 0.024 inch web.

TO: FORD AEROSPACE AND COMMUNICATIOEY CORPORATION
33600 ORTEGA HIGHWAY
SAN JUAN CAPISTRANO, CA. 92675
NMAM FOR: CONTRACT DAAK30480-C-0O10

FROM: COHMANDER
RADFORD ARKY AM4MUNITION PLANT
RADFORD, VIRGINIA 24141
CONTRACT: DAAA09-77-C-4007

III. TECHNICAL DEPARTMENT

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 propellant is kept separated and properly identified at the
"cutting machinein the powder buggies, at solvent recovery and at water dry.

3. It is requested that the following data be taken during pressing:

a. Granule length, diameter, web, web difference, percent tails,
aand perforation (20 grains)

b. Extrusion pressure (2/shift).

4. Composite samples of cut propellant will be observed for closed perforations
twice per shift (25 grainsisample). If closed perforations are found, QC
will notify Production and initiating engineer.

5. Perform 100 percent inspection of coating of propellant.

6. Deliver samples from water dry and Finishing area to Building 7105 as
Soutlined in this PEI.
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;. PEI 559-17 thru 19 June 6, 1980

. Internal Balli._ics laboratory

- 1.. Prepare and fot-ward all propellant samples to the Powder Laboratory and
- -.Ballistics Rage as outlined in this PEI.

2. Perform heat of explosion test on coated and uncoated samples from lots
RAD-PE-559-17, -18 and -19.

3. Perform 5 shots closed bomb tests on utacoated 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 fial, lot, perform 6-shot RQ and RF tests at +/- 90*F and 0.2 ga/cc
- -loading density in 200cc closed bomb. Use lot RAD-PE-559-16 (AP) for

"reference lot.

5. Obtain engineering unit printouts for closed bomb tests.

•. Powder Laboratory

1. Perform chemical and physical analysis on lot samples as outlined in the
following Sampling and Testing Instructions table.

-O'Ballistics Area

Perform (70*) velocity, action time, chamber, and muzzle pressure tests in 25,m
gun components on final lot. Samples will be fired at charge weights determined
by R( and HOE. Make single shot firings for velocity, action time, chamber, and
muzzle pressure combined at charge weights determined by initiating engineer and
Ballistic Range supervision. It is also desired that ignition delay time be
ascertainable. Use the foliowing test plans for tests:

Test Charge Lot RAD-
Number Weight PE-559- Temp., 0C OF

1 96.9 16 +21 +70
2 96.9 16 +21 +70
3 96 17 +21 +70
4 96 17 +21 +70
5 96 17 +21 +70
6 96.9 16 +21 +70
7 96.9 16 +21 +70
8 98 17 +21 +709 98 17 +21 +70
90 98 17 +21 +70

11 96.9 16 +21 +70
12 96.9 16 +21 •-+70

" 13-17 * 17 +21 +70
"" 18 96.9 16 +21.. +70

19 96.9 16 +21 +70
20-25 * 17 +21 +70
26 96.9 16 +21 +70
27 96.9 16 +21 +70

. 28-32 * 17 -54 -65
* 199
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PEI 559-17 thru 19 June 6, 1980

Test Charge Lot RAD-
Number Weight PE59 -e., c

33-37 -. * STD 12-12-74 -54 -65
38-42 * 17 +71 +160
43-47 STD 12-12-74 +71 +160

*Weigsht: to be det~ermiNned from 96 "and. 98 gram-charzge taests.

•*Use existing loaded rounds and measure velocity, only.
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M-10 Propellant: Zor 25,
'QC Check Sheet

PEI-559-17 Thru 19
•. .'. %

-.Record accual data ;here_ possibl

!Ki igunberj cc Lot N£fters

1.(a) Dat:'j

(b, Shift __ _-

Solvent Aix Final Mixer and Macerator

2. (a) Check temperature (50F max)
(b) Alcohol added to build to 114 lbs/mix -_ _ _-..-,..

(c) Nitrocellulose _

1. Blend No.
2. Linters - Z Nitrogen (13.15 +0.05%) -

3. Solubility (40 to 49%) -,

4. Fineness - Control: 82 - 90 ml -... .
Accept: 77 - 95 ml. - .-

5. Freeness - 416 to 550 ml
6. Z Tv

(d) Dry wt. NC added (348 lbs)
(e) Wet wt. UC added - --

(f) Mix Ti=, (4-5 min.) Stop watch timed - -

(g) Mixed solvents added -

DPA- 3 lbs 8 oz. +/- 0.3 oz
Ether - 212.3 lbs _

(h) Potassium Sulfate added - 3 lbs 8 oz
+/- 0-3 o7. ii Remix (clean no screens or foreign -

material)
(J) _o - Ln 100% remixes - check type - -

(cleamn propellant) No evidence of
other formulations in renm- I

(k) Total mix, time. 40 minutes .i "' -1-

(1) Solvent add if any. '..:

(7) No foreign material at mixer or ._,
macerator

(n) Macerator properly lcaded (No Bridging)
(W) Macerator time co-rect (5 mLiutes min) _

PRESSING

Use vertical 12-inch press

3. Dies used (verify each)

Lot - RAD-PE-559 -17 -18 nr -1?
(a) Agate 0.147 0,170 0.190 _ _-

(b) Pin (7/die) 0,014 0.016 0.018 __.........

(c) Pin circle 0.090 0.104 0.115 -1i

(d) 2 screens (16 & 4C m•esh) - --- "
%e) Extruuion Pressure (2000 - 2800 psig) -

using vertical 1-inch press --202
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M-10 Propellant for 25m=
QC Check Sheet

PEI-559-17 thru 19

Record actural data whe_r possible_

- Mix Nimber3 Or It"Numbers 1
CUTlTING- ________

4. Small Arms Cutter verify aetup)
17 18 19

(a) Outer web, inch 0.150 0.190 0.213 _.. _

(b) Inner web 0.150 0.190 0.213 ......... ._ _ ,(c) Cutting Die 0.150 0.190 0.2.113 ... 4
(d) No. of Blades 28 28 28 _ _

(e) Roll Diameter 1 1/2" Platin __"____
(f) Gear train DI "65. "80 = 90" _

For x 180 x 160 x 89 .....___"

(g) Length of grain, 0.110 0.135 0.150 "' _

inch (+/- 0.001)

5. GREEN PROPELLANT DIMENSIONS

Average of 10 Measurements Desired Average
17 ..'-____

(a) Len~gth 0".1019 +-.002__________
(b) Outside diameter 0.122 +/- .004 ' "
(a) Outer webi 0.021 +/- .002. " ..... .. i

S (d) Perf. diameter 0.011 -. 006
(e) Inner web 1  0.020 +/- .002 j
(f) Perf. Diameter 0.011 +/- .002 _ _

(g) Inner Web 2  0.0196 +1- .003 ...... ; _ _

S (h) Perf. diazeter 3  0.010 +/- .002 " '_' _
Wi) Outer Web 2  0.020 +/- .002 _

Qi) Z'Tails" not to exceed 5%. i _

(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 TAKEN FOR"SAUSAGE bAG" TV

(a) From water dry (aftew, 10 days) _

1. Buggy one (971 gis) record weight
weight after 10 hrs air dry

2. Bu3gy three (971 gns) Record wt. ,
weight after 10 hrs. air dry. _

3. 'uggyfive (971 gis) Record wt.
weight after 10 hrs. air dry.

(b) Two pound sen.les sent to lab for "
co•plete analysis from each lot. _ _

(Composite 3 bags "sausage bag" Air Dry
samples)"Label before coating" _ _
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.4-10 Propellant for 25. QC Check Sheet

PB.I-559-17 Thru 19

-Record actual data where possible

S - - Mix Numbers or Lot Number.

7. 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) Barrel temp. brought to 75 +/- 1_C. ___-_'_

and rotated 15 mn. -

(e) Add 1 - 9 lb. 5.7 oz of Methyl _ _

Centralite in 1$ pounds Ethyl __ " _- __.... ._
Alcohol with 5 minuites dispensing

time _ _ _ _ _ _

Add 2 - Repeat of add 1
Add 3 - Repeat of Add 1

(f) Rotate barrel for 2 hours +/- 5 min.
Time started [ _ _ ___________I
Time stopped

(s) Cool barrel to 40*C and rotate 10 min. " -•

before discharging with cold water. " _ . .... _ _

(h) Lot identity correct.before trans- " ____--
.A porting to water dry.

% 8. Verify Water Dry Time and Temperature
56 - 62C for 48 hours. _ I

"9. Verify Air Dry time and temperature ...... _ _ _

54 +/- 4@C for 10 hours. , _

1 10. Sample after 10 hour air dry for a 20 min. ---- ,
* H~&V and GCTV _ _.

11. blendinS and Glazing and Screening
- -Check Lot Numbers- ." (a) Amount of blender charge coriec""

• ~(b) Preblending t:ime correct,
i. (c) Lot moisture adjustment correct

•[• (d) Amount of graphite correct (101bs/5OO0lb• ------- •-----'--

(e) Blending am! Glazing time correct (3 hrs' _ ,
%-: (f) Screens cl.ean and correctDrums identified correctly

(h) 25-pound final lot sample taken from
each lot.

204
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