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SUMMARY 

_M30 propellant lots were manufactured that contained nitro- 
guanidine prepared from guanidine nitrate produced by the urea/ 
ammonium nitrate process. The guanidine nitrate was produced at 
pilot facilities located at Hercules, Inc., Kenvil, NJ. The guani- 
dine nitrate was converted to nitroguanidine at the Wei land Plant, 
Cyanamid of Canada, Ltd. The nitroguanidine was used to prepare M30 
propellant lots at ARRADCOM which were subsequently ballistically 
fired at the Jefferson Proving Ground. Ballistic and other test re- 
sults indicated there were no significant differences between M30 
propellants containing urea/ammonium nitrate process derived nitro- 
guanidine and those containing standard British aqueous fusion pro- 
cess nitroauanidine. 



INTRODUCTION 

This project was accomplished as part of the U.S. Army Manu- 
facturing Technology Program. The primary objective of this program 
is to develop, on a timely basis, manufacturing processes, techniques, 
and equipment for use in the production of Army materiel. 

In 1968, the U.S. Army was notified by North American Cyanamid 
Ltd that manufacture of nitroguanidine would be discontinued. Con- 
sequently, to meet future requirements, studies were initiated to 
evaluate new methods of manufacture and to obtain data on plant de- 
sign. As a result of the studies, the already piloted British 
aqueous fusion (BAF) process engineering was updated. Although the 
urea/ammonium nitrate (U/AN) process was recommended as the preferred 
method primarily because of its simplicity, improved product quality, 
capital costs, and the availability of materials (ref. 1), the urgency 
of maintaining a source of supply dictated the selection of the more 
technically developed BAF process. 

This report is a supplement to PATR 4566 (ref. 1). It covers 
additional technical and engineering efforts to provide data in- 
volving the ballistic evaluation of M30 propellant which contained 
nitroguanidine that was converted at the Wei land Plant, Cyanamid of 
Canada, Ltd from guanidine nitrate produced by U/AN process. 

DISCUSSION 

A total of 9102 kg (20,067 lb) of guanidine nitrate produced by 
the U/AN pilot plant at Hercules Inc. of Kenvil, NJ, was shipped to 
the Welland Plant, Cyanamid of Canada, Ltd and converted to nitro- 
guanidine using the standard process of the Welland Plant. No diffi- 
culties were encountered in processing and the product met specifi- 
cation requirements (fig. 1). 

Using standard manufacturing procedures and operating conditions, 
as described in the Picatinny Arsenal Description of Manufacture 35- 
3-123, four lots of M30 propellant were manufactured without diffi- 
culty at Picatinny Arsenal. A Propellant Description Sheet (figs. 
2-5) was completed for each lot. The lots met all the chemical and 
physical requirements of the applicable specifications. The M30 
propellant manufactured from the U/AN process material consisted of 
three lots of different web sizes and one control lot in which stan- 
dard nitroguanidine was used. 
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The lot designations and descriptions are as follows: 

PA-E 03623 - 1.29 mm web - U/AN process nitroguanidine 

PA-E 03624 - 1.35 mm web - U/AN process nitroguanidine 

PA-E 03625 - 1.40 mm web - U/AN process nitroguanidine 

PA-E 03626 - 1.36 mm web - Standard process nitroguanidine 
(control). 

Closed bomb tests were evaluated for the three U/AN propellant 
lots and the standard process lot and were compared to the standard 
propellant lot RAD 63574 used in cartridge M456A1, 105 mm, HEAT-T. 
Tests were conducted at a loading density of 0.2 gm/cc at 320C and 
-40oC (table 1). 

Note, Lot RAD 63574 is an M30 calibration propellant produced 
at Radford Arsenal, VA, and is the standard calibration lot used at 
the Jefferson Proving Ground (JPG). This material has been tested 
extensively, is a known quantity, and has been satisfactorily tested 
in large quantities. The closed bomb tests showed satisfactory be- 
havior of the test lots. 

Relative ignitability tests were conducted on the propellant 
compositions that were produced with U/AN process nitroguanidine. 
The testing was conducted in an "Arc-Image Furnace." Ignition is 
achieved by reimaging projected radiation through the use of ellip- 
sodial mirrors. The radiant energy reaches the sample in pre- 
determined, timed impulses through the use of a light "chopper" in 
the system. The operation of the arc-image apparatus is described 
in reference 2. The test data (table 2) indicates the U/AN process 
nitroguanidine is slightly more difficult to ignite than the standard 
material; however, the difference in ignitability is considered 
minor. 

Ballistic firings of the M30 propellant lots were conducted at 
Jefferson Proving Ground and the data is reported in Test Report 
74-2638 (ref. 3). Cartridge 105 mm HEAT-T, M456A1 was used in the 
ballistic tests. All M456A1 rounds were assembled in accordance with 
PA Dwg. NO. 886195 with the following exceptions: 

1. The primers were not staked. 

2. The cases were crimped with eight, equally-spaced tab 
crimps. 



A charge assessment was performed using each of the four pilot 
lots and 10 calibration rounds. In addition, 10 rounds from each 
lot at the assessed charge weight were fired at 210C. This procedure 
was repeated using two lots (PA-E 03624 and PA-E 03625) with the 
optimum web size, and the control lot (PA-E-03626) at 46 and 630C. 
The firing sequence is shown in table 3. The control lot and the 
two test lots contained lower charge weights than the calibration lot 
as shown in table 4. Lot PA-E 03623 was not tested at -45.50C (-50oF) 
and 62.80C (1450F) because with a web size of 1.27 mm (0.05 in.), it 
was considered to burn too fast at the higher temperature which might 
have resulted in excessive combustion pressures that could have 
damaged the gun. 

As shown in table 4, lots PA-E 03624 and PA-E 03625 compare 
favorably in velocity, pressure, and ignition delay times with the 
control lot (PA-E 03626) and the calibration lot (RAD 63574). 

The test data shows that the U/AN process derived nitroguanidine 
propel 1 ants meet the ballistic requirements for the M456A1 HEAT 
cartridge; and, that the lot with the web most closely matching the 
control lot web is also a close match for the ballistic level. Ve- 
locity and pressure data values at temperature extremes are satis- 
factory and show approximately the same temperature coefficients 
(table 5). It was observed during loading that the assembly time 
was less than expected and also that an ease of loading prevailed. 
The shorter assembly time did not appear to be related to bulk density 
but could be related either to the graphite glaze on the newer pro- 
pellant being slicker or to the lower charge weights. 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

1. The conversion of guanidine nitrate, manufactured by the U/AN 
process, to nitroguanidine presented no manufacturing problems. 
The nitroguanidine met all applicable specifications. 

2. The M30 propellant prepared with nitroguanidine, converted from 
the U/AN process derived guanidine nitrate, was found to be 
ballistically equivalent to M30 propellant made with BAF process 
derived nitroguanidine. 

3. Ignitability tests showed no significant difference in the ignit- 
ability characteristics of M30 propellants prepared with nitro- 
guanidine derived from either the U/AN or the BAF processes (ref.4) 



4. No product performance difficulties are anticipated in the event 
that the U/AN process is selected for future facilities plant 
construction. 

Recommendations 

It is recommended that no further studies be conducted with U/AN 
process derived nitroguanidine. 
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Table  3.     Firing   sequence 

Date Lot no. No.  rds Phase Temp 

25 Jul 74 PA-E-03623 9 Chg assess +70oF (2L0C) 
H 

PA-E-03624 9 ii n 
n PA-E-03625 9 H n 

M 
PA-E-03626 9 n II 

9 Aug 74 PA-E-03623 10 Uniformity +70OF (210C) 
H PA-E-03624 10 M M 

M PA-E-03625 10 II H 

it 
PA-E-03626 10 n M 

2 Oct 74 PA-E-03626 
(control lot) 

10 Uniformity -50oF (-460C) 

II PA-E-03624 10 M II 

ll 
PA-E-03625 10 n n 

3,4 Oct 74 PA-E-03626 
(control lot) 

10 Uniformity +1450F (630C) 

li PA-E-03624 10 II n 

li PA-E-03625 10 II H 



Table 4.  Extract from JPG rpt 74-2638 
M30 propellant for 105 ram HEAT-T, M456A1 

PROP LOT RAD 63574 

CALIBRATION 

U2MM/5.13  kg 
WEB/CHG.WT.      .032,7183.2 or 

PA-E 03626 

CONTROL 

PA-E 03624 

U/AN 

PA-E 03625 

U/AN 

1.36MM/5.02 kg    1.35MM/5.03 kg    1.40MM/5.06 kg 
.0535"/179.2 oz   .0533,7179.7 or   .0551"/180.8 or 

VELOCITY 

TEMP. 
1450F  F/S 
630C   m/s 

AVG 
STD 
DEV AVG 

3989 
1216 

STD 
DEV 
6.9 
2.1 

AVG 
3992 
1217 

STD 
DEV 
13.0 
4.0 

AVG 
3987 
1215 

STD 
DEV 
6.1 
1.9 

70°F 
210C 

F/S 
m/s 

3803 
1184 

9.6 
2.9 

3831 
1168 

6.3 
1.9 

3839 
1170 

10.0 
3.1 

3829 
1167 

6.9 
2.1 

-50OF 
-46?C 

F/S 
m/s r-—~r» — w- 

3723 
1135 

8.2 
2.5 

3711 
1131 

9.2 
2.8 

3707 
1130 

9.7 
5.9 

PRESSURE 

1450F 
630C 

70OF 
210C 

.50OF 
-460C 

psl/yoe  

MPa      
735 
507 

9.6 
6.6 

724 
499 

9.8 
6.8 

703 
485 

11.3 
7.8 

psi/100 618 
MPa   426 

5.0 
3.4 

601 
414 

5.8 
4.0 

604 
416 

5.5 
3.8 

598 
412 

5.6 
3.9 

psi/100---  — 525 
362 

7.5 
5.2 

514 
354 

14.7 
10.1 

516 
356 

14.7 
10.1 

IGNITION DELAY - MILSEC 

145°F {63°C)    113   13.0 
70°F (210C) 

-50oF (-460C) 

69 8.0 69 14.0 72 7.0 
82 8.0 76 11.0 77 10.0 
146 11.0 163 19.0 150 14.0 



Table 5.  Temperature coefficients - velocity and pressure 

LOT NO. 

PA-E 03624 

PA-E 03625 

PA-E 03626 

Temp. Coeff. = AV/AT 

Example:  A_V = 3992 fps - 3711 fps = 281 fps = 1.44 tpa/0? 
A T    1450F - (-50UF)     1950F 

Conversion to Metric 

1.44 ft   .3048m      1.80F       .79m 

f/s0F 
VELOCITY 

m/ sec0C psi/op 
PRESSURE 

MPa/0C 

1.44 .79 108 1.34 

1.44 .79 96 1.19 

1.36 .75 108 1.34 

X  TZ    X    -O sec 0F  "  ft    A   0C     - sec 0C 

A P    73500 psi - 52500 psi    21.000 psi     108 pst 
A T      1450F - (-50oF)     =   1950F     ~   0F 

Conversion to Metric 

L08 psi    6895 - 
-T^— ^ -m— * -57:— x 
108 psi 6895  Fa 1.80F       MPa _   1.34 MPa 
^^ '      ps,L x        oc      A lO^Pa        0C 
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PROi-cU-AN i  DESCRIP I iu>s 5>H££V 

PA-E-O3o23 7U 
, COMPOSITION NO 

Propellant M30 for Cartridge 

9^2 lbs. MANuFACTiwtoAT Picatinnv  ArHRnal .  Tinvp.r,   W.   -T .   P»CKEO AMOUNT.  

.-^73-06 nA,. IS Oct. 23tn e» ICAT ION NO. Ki 1-P-.i^),<Pn ^  g y^h    ffl^ CONTRACT NO ^ 

*■ AMCMS: ii9 32.05.1x169 Kil-STD 19 Sept.  o9 

ACCEPTED BLEND NUMBERS 
NITROCELLULOSE 

HU-^^i/L,  5rade A,  'IVpe 1 NITROGEN CONTENT . 

„   12.70     . 
12. $0 
12.53 

I STAflCHlSS-S^t) 

 —MNS 

_MNS 

_MiNS 

STABlLITYII34.5(tl 

 WNK 

•MM 30 
30 

_M1NS 

■ MINS 

0.20 MANUFACTURE rtF PROPELLANT       ,                   4ceti?ne 
OLM06 SOLVENT PER POM) NC/DHT HCIOff INGBEDIENTSCCNSISTING CF-Ql>OUNOS ALCOHOL ANnJlO    PflPiTK        PFfl 100 p OLNOS SOLVE NT 

PERCENTAGE REMIX  TOWHOLE None 

Room Temperature 
PROCESS-SOLVENT RECOVERY AND DRYINQ 2Z^^3—^^^^ TTPTT 

■artr TO0^" Temperature Raised g"c per hr. 
Dri/ House.  Air Dry: - Constant Temner-.turG 

2!J 

gO^G 

PRQPELLAWT COtf'QSITIOH 
TESTS OF FINISHED PROPELLANT 

STABILITY AND PHYSICAL TESTS 

CCNSTlTLtNT %fcCASLjHED 

Nitrocellulose 28.00 4» -rr. 1 ?nun ka. 
i  mjaaslscacin 22^£Q i .nn lOUT 

i^th;/! Centraiite ^ 
^i.-oo air 

FORM OF PHOPELLAW 

^0.10 Mo.of perforatijru 
Cryolite 0.30 XQ.IQ o-y- Sneci fj e ^^ ^A a 1 __ o?-—nw 

No.  of Grair"/ T.b umn 
Total Volatile: 
Gr^ohite (GlazedF 

o.5o _ilS2L 0-lk iirav. QanaUg o ^A£ 
JLll 'ay Q-n 

! 

CLOSED BOMB 

LOT NUMBER 

PA-E-03623" 

RELATIVE 
aumka 

RELATIVE 
FORCE 

PROPELLANT DIMENSIONS (INCHES) 

FA-E-016?3 
107-7 
1^.9 

HZ 
loo-n 

M.AD^byij TIT 
DIAAtTEH (01 

T I  Fir 

).6621  "03711 iT^Wax 0.9^ 
).3200 0.29 3^ i?^ax 0.92 

RAD-6357U ^0 100.00^ 100.001 Wo 
).0330 

■n^lin 
0-0 30)1 

,0561 
CLOSOJ 
O.O^PACKED^    ^jJJ     2], 

All standari and teat Pr >pellan't s w 
were 1X188 it a ioaimg density oi  U.2 '-0^1 O.pgM^LE^ a.ar    yM 

a</cc. 
The values Cor B 0.   are  | aflfld   nn^^vtMSi 

V^B DIFFERENCE 
/6TODEVIN%OF l5/» Max. 

,'J-^"^ESTFWHEii-lS-7i 

0.99   ioFFEHED^S Apr.'/i 

ian averlge of the iligure^ nhtaintd  at, th»- 2.10 to 
lyaripd   prp-^n-re  pnint.q ^0" 1 IE 

TYPE Of PAatlNG^CCNTAINER 

REMARKS 

'3ox,  Steel M2, Dwg.  76-U-53,  15  Aug.  19)45. 
This lot does meet all  the  chenical and physical renuirements oT t.he 

ppllcable specifications 

,  CH,  Props &_Expls Div, 

CONTRACTOR'S REPRESENTATIVE 

J.n.MARSICOVETE I0D 

GOVERFAtNl OUALITV ASSURANCE REPRESENTATIVE 

CEJ& 
s.^1 FOAU iwra tUNCH n 

Figure 2.    Description of lot no. PA-E-03623, 
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•.u,M.v   I     t^a^wwA^i 

^^^^§afa£',-zk- . COMPOSITION NO. Propellaniy M30 for Cartridge 

M»Nuf ACIU« t o M^EjLcatlBBZ  ArF!f;n,i1 ■  Dnvp.r,   W.   .T .    ..^.^.^..M,  ^.l^O  lbs. 

 »AMCKS: 1^932-05-1:169  Mil-STD-WSB:  19 Scot.  69 

ACCEPTS 0 BLEND NUMBERS 
NITROCELLULOSE 

Hi^r-^^x^b,  Grade A,   Type I NITROGEN CO.VTENT 

12. gO 
12.53 

STAail.iT>IlJ4.5<t. 

"■ft-' 

3C 
30 

■MMI 
iXPLOSlCN M1NS 

0.20 MANUFACTURE «F PROPELLANT       ,„ Afptnnp 
 Paj«6 SOLVENT PEB POUNO NCWIT «EIO(T IN0BED1ENTSCONSISIING OF Ji>01J«OS ALCOHOL ANoMi_P0UNOSllJPEBi^_100 POUNDS SOLVENT 

PERCENTAGE REMIX TO WHOLE  None  

FROM 
TEMPERATURES 

ZU"V 
TIFIT 
TTPTT 
To0?" 

PROCESS-SOLVENT RECOVERY AND DRYING 
aoom Temperature 
Temperature Raised g"c per hr. 
BCg House. Air Dry - Constant Temperatur:  3_ 

PR0P6LLANT CCWOSITION 
TESTS OF FINISHED PHOPELLANT 

Nfitrocellulose 
Hiaaaslzcagla 
{aggasaaaiaaQa. 
nitiryi Centraiite 

28.00 
2?-<0 

^HB- 

STABILITY  ANO PHYSICAL TESTS 

^TCLErtANCE 

3- 1.30 
1 -"Q 

Siua ^a'.io 

%*«ASlJREO 

» 
TTTTT 

_L2ii: iQ ffla THT 

FORM OF PROPELLANI 

^0] 

"ryolite 0.30 XJVTQ 
Us. No.of nerfn: 
0-^0 -^npcifir:   flja^ tfc   g ~    1.67 

rnalVolatilec O.^O aaaL -QTW 
No- aE aalaaZJ^ 
QjajLj Daaaj i t,T- Qfc T-~/r 

M.l s; 
3333Mifl JLI5. Bg 0.12 

U/.W 2 

CLOSED BOMB 
LOT NUWaER        |   TEW^   |   ffi}-^1^    |    ^TO* 

FJ5^E=TT3575" TO! 

PROPELLANT DIMENSIONS (INCHd 
MEAN VARIAT 

/cc. 

,PA-a-0362ii 
7T 
^T 

TDcrrt 
TCSTD" 100. y 

Rro-6j3'7U ■9rr 
PERF OlAfd) 

MnadasiL ^_ inn.noc lacuaa   aa 
*" standar 1 and test Priipeliants 

were filed at a loailng censity'if 0.2 QS 
Wa 

The values   L'or H y.  are based on  ine vaxues   Lor tt.y.  are Dasea 
an aversge of the f-gures   obtained at 

WES DIFFERENCE 
/STDDEVIN%OF 
Ml AVERAGE 

varied SaSSS 55355 
TEi 

Drd 

15% Max. 
2.10 to 2 
5.0 to    15 

0.33HO 
u.ujbo: 
n.nw 
0.05.90 
DTD5 

o.yo^jo.viu^-^ nil. 
0^3 S rrr 
0.031 
£U£ 

w i 0.051i2'-AcxE^i6 Acr.  71 
3to.0533~^iol6 Apr-lU 

H 
-•■■VM: 
3.38   f 

£ST f-lNiSd.'., ^J", 

773?- 
OFFnEo  Xb/i 

±^7¥ 

ETi 

9T7r 
DESCaiPTlC^ SHEETS 

■i FCANARDcO 

7V 

^ 
t^Tf 

TYPEvPAQCINGC«TA,NE.   Box,  Steel M2, D^g.   76-^-53,  15  Aug.  19)1?:  
REMARKS .     This lot does meet all  the  chgnicai and phyoical reouirer,ent,3 o" 
applicable specifications 

CONTRACT CH 

J.R 

I  

O^SREP-ESENTATiV,     ^fiU^Z^^ 

MAaSICOVBTE, Cflf, PropsT^lTDiv,: no 
GOVERMENl CLIALITY ASSUtANCE REPRESENTATIVE 

CtW FCKM 1W.T«   MARCH n 
i ZUtSaa^, 

Figure 3.    Description of lot no. PA^E^03624, 
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PROri;i.i.A^i   DEbCRlF..^      HKCL. 

*M>qr..FA:s:03^5, ~ ■•-lk 

105 MM Heat,-'!', Mlt^Al 
. COMPOStTION NO. Propellano i<30 for Cartridge 

:ACTU«€0AT Picat^nnv  Arnf-nal r  DnvRi-,   TI._.T.   ,Ar»nA^,,M,    |Sl  lb.s 

-K-AMCMS:U932.05.U169 Kil-STr-6?CB;  19 Scot.  69 I 

ACCEPTED BLEND NUMBEHS 
NITROCELLULOSE 

ro^CTTg]  Grade A,   Type 1 NITROGEN CONTENT 

»   12-70     ^ 
12.50 
12.53 

KISTAflCH|66.S0C) 

WHi 

STA8ll.lTVIt34.5ctl      | 

30 
30 

EXPLC6ICN WINS 

0.20 I MANUFACTURE OFPHOPELLANT        . acC+OnG 
 POJNOSSOLVENT r£n POUNDNC/tRY MIGHT INQREO(£NTS CONSiSTING0F_LA>CLWOS ALCOHOL ANnllQ    pntMrtT      PPH_^r_1QQpr -JOS SOLVENT 

PERCENTAGE REMU TOWHOLE i&QS  

TEMPERATURES 

-2r^ir 
ilO^C 
 PROCESS-SOLVENT RECOVERY AND DRV1NO 

Room Temperature" 
Temperature Raised 2"c per hr TC; 

dry House.  Air Dry - Constant TeitiDor^turq 

PHOPELLANT CCWOSIT ION TESTS OF FINISHED PROPELLANT 

Nitrocellulose 
ffljaag3gcflr3j 
KjtroTOqnidin^ 
jjtnyi Centraiite 
Cryolite 

Total Volatiles 
Gr^nhite 

28.00 
22^50 
4* 

0.30 

o.5o 
aj5 

STABILITY AND PHYSICAL TESTS 

^1.30 
— i -nn 

iH» 
^■0.10 

Max 
MajF 

TT^r 
"27TST 
^7.93 
1.50 
n..3n 

o.in 

120' ̂ r 
iaalaaJLOa 

FORM OF PROPELLANT 

^lo.of perforatj 
^npc*i TIC Oi Gr aam 

uQ tOi 
"IT ̂  

.OH 
^o.  of GraiiW Ji- 

1.65 

Gray.  DflnslJtg; Q; i'" ~/".T   ^t. 55~ 

U/AM  2 

an 

CLOSED BOMB 

LOT NUMBER 

ppgnggg 
JA-E-03625 

g«- 
Ail standaio. and 

 Thp, nlaaa. fnr B 
aver [geof the J igure 

TEW 9F 

Ho: 

^ 

were fi-ed at a lo;ding density af 0.2 
aSZfitL. 

ed pressure SSmI 

??■! 

loo.oo^ 100.06;: 

obtai: 

'l^ELAflVg 
FORCE 

l00.it 
100.2 

test pr Dpellan- 5 

ITT 

PROPELLANT DIMENSIONS (INCHES) 

DIAMETER (01 

Wa 
T-rr; 

aad MSP""" 

rrr?^- 
J.3500 

3V0^9? 

15^ Max. 
2.10 to 2 
S.O to    li 

3 •061.5 
3.0605 

52- 

FINISHED SPEC        J     ACTUAL 

U-/J3<  A"^ LUTO. 
U.316/ 
0.0322 

j^. i3< ^,^1.20 

0.0563 P^°L  4pr.   7V 
0.0551 

TT^T 
2.32 tw 

^"h flar. 7Ji; 
EST FINISHEDi|-l5-7i4 

JFFERED^O    Apr.      (k 

TTPEV^oag .-^Ei  Stee^ M2' Pw5-  76-U-53>  15 Aug.  19)45 
REMMKS       This lot does meet all  the chemical and physical requirements of the' 
applicable specifications  

DESCRIPTIONSHEETS [ 
FORWARDED i 

-^ 

CCNTRACTOB'SHEPHESENTATtW 

J.R.MARSICOVBTE, Chv, Props &_Expls Div,I0D 
CiOVEfll^tNi  QUALITY ASSURANCE REPRESENTATIVE 

SMM FOAM IMTO UAKCH n 
*rk gz-^un^L, 

Figurt; 4. Description of lot no, PA-E-03625. 
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HhW ikt.t.Ar» i   Ucoortir ■o. on£:£. 

105 KH Hear-'i'.  MU? OTT i^JL .COMPOSITION NO. Propellan^ M30 for Cartridge 

MANuFACTuoiD AT Picatjnnv  Ar-FiRnal .  DnvPT,   M.   .T .   PACKED AMOUNT OVn  Tfaj 

CONTRACT ~n     ^5523=06 
»AMCMS:a932 .05.11169 Mll-STD-feB'  19 Sept. V 

ACCEPTED BLEND NUMBERS 
NITROCELLULOSE 

m^-^i/b,  arade A,  'iV/pe  1 

0.20 
OUN06 SOL VENT PER 

PEflCENTAGE REMIX  TO WHOLE   aQOfl 

NITROGEN OWTENT 

„   12J0_% 

12.^0 
12.53 

Kl STAfl 01(66.5^) 

i»W8 

STAaiLiTYn34.5Qa 

 MINS  [ 

33 
-MINS M 

- MINS I 

MANUFACTURE 66, PHOPELLANT       . kr-f.„p 

CUCSSOLVeNTfEB POUND NCAHY WIGHT INCBEOIENTS CONSIST ING Of Ji>0UNOS ALCfMm ANnilO    pn tjna1       Pf¥ "_.-l Oil P r. jm; sm m= MI 

TEWEHATmES 

BBS 

TD^T 
TCPTT 
50"C 

 PROCESS-SOLVENT RECOVERY AND DRYING 

Room Temperature 
Temperature Raised 2uc  per hr. 
Dry House.  Mr Dry - Constant Temrgr-miro 

2h 
-!< 

PROPELL.ANT CCMPOSITION 
TESTS OF FINISHED PROPELLANT 

Nitrocellulose 
HijangjjoBadn 

i^thyx Dentraiite 
Cryolite 

Total Volatile: 
acagaaiifl 
Keguiar 

28.00 
22^50 

JiL. 

0.30 

o."^" 
EL15 

1.30 
^i 

i^o'lO 
xojn 

Kax 
Jiax. 

STABILITY ANO PHYSICAL TESTS 

27-^6 -m 
XSE 
Q.30 

9,;3 
JUJL 

120°^ 
Eaalt 

FORM Of PROPELLANT 

Xo-of perforation 
-•noci t ] B SB333 T 

IIO ?-'in 

Mo.  of Or--'n-/ |Lb 
i£M 

tea, nsmitiy ^Zi 

ACTUAL 

JUU+ 

XLsl 
_L 
1-70     \ 
jhLA 

S5LJ 

CLOSED BOMB 

raaSab^feS 
PA-E-0 3625" 

Tm-^jgYU 
lia-6357& 

were fi 
GM/cc 

Pa Yfiiufis 
an aygitgs al ttia 

■W 
^r 
"9tr 
410 

^l-L standapl and'test Prcpeilant^ 
red at alaiding 'tensity |of 0.2 

for B 

(ILLATIVE w^- 
^O" 

100.00^ 

.Qi axa 
■  1L  ^  nuiilinrll   M :igureb obtairled at 

sinngi 
■?9TB- 

2£ 

100.00^ 

PROPELLANT DIMENSIONS (INCHES) 

DIAWCTEfl (01 

Wo 

based ajjg 
WEB DIFFERENCE 
/6TDDEVIN%0f 
jiU AVERAGE 

X 

1$% Max. 
g.io to zffir 
5.0 to    15 

0.0 ?50 
0-0^75 
0.0^90 
0.0583 

FINISHED 

U./2UU 
0.3060 

WEAN VAfliATIOM IN "i 

6.X sUfia 
3,125   lf1v,-;-23 

n.n^iHi 
0-055-1 
iLaiag 
6.17 

131 
9.9U 

' »rr- 7) 

SAWLED)t    Apr.     71 

TEST FINISHE15    Apr. 

OfFEHEC^O    Apr 

TYPE OF PACK 

REMARKS 

m&n***  Box, Steel W,  Dwg. 76-J4-53, 15 Aug. 19~. 
■Qt does meet all the chemical and physical recuirgments of the 

DESCRIPTION SHEETS 
FOHWAROED i 

* 

applicable specifications 

CONTRACT Ol'S REPRtSSKTAIIVl 

J.R.MARSICOVETE, Ch, Props &_Expls Div,I0D 

SHU FOAM IW.'H   UARCN n 

Figure 5.    Description of lot no. PA-E-03626. 
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