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Table 1 Propellant compositions

No |GAP |BDR | NE1 |NE2 | AN {HMX| NC
1 200 - |200] - |60.0] — | -
2-1|29.5) - | = | - |s41]14.8] -
2-2 |29.5| — | - | - [s41|148[ -
231295 — | - | - |s541|14.8| -
3-1 {145 - |145[ - |48.3[ — |19.3
32 |14.5| - |145| — [48.3| — |19.3
g |18 - | -|-|-1-1-
5 | — |48 - |48 — | — |458

AP [ NG {CuC|CB | B | Al | Fe | LC
-] -] -]o6]1ro] - | - | -
- -1 ~-1o6flro}] -1 -1 -
- - - 0.6 | 1.0 - - -
- | =-J]1ofo6]| - | -1-119
- | - ltofos| - | -1]-11r9
72| - | - | - -]l220[10] -
— |40 — {06 | - | - | - |29

GAP :glycidyl azide polymer binder BDR:polyurethane binder
NEL1:trimethylolethane trinitrate(TMETN) NE2:diethylphthalate
AN :ammonium nitrate HMX:cyclotetramethylene tetranitramine
NC:nitrocellulose AP:ammonium perchlorate NG:nitroglycerine
CuC:copper chromite CB:cabon black B:boron Al:aluminum

Fe:ferric oxide LC:lead compounds

Curing ratio (Isocyanate group/Hydroxyl group)is different in 2— i, 2—2, 2—-3 and 3—1, 3—2. Their ratios of
2—-1,2-2,2-3are 0.7, 0.75, and 0. 65, respectively. 0.75 and 0. 65 are used in 3—1 and 3—2, respectively.
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Fig. 1 Fact cook-off test sample configuration and
thermocouple locations
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Fig. 2 Mechanical properties of GAP/AN propellants
T$S:tensile strength, TE :tensile elongation
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Table 2 Card gap test results

Card gap ' Critical ga Critical shock
N p sho
0 length(em) Judgement length{mn) pressure[GPa]
1 5 X X X
0 000 5 18.4
o1 5 X xx |
| 0 000 <0 >21.4
5 xxx | T
2-2 0 000 5 18.4
5 MV e
2-3. 0 000 <0 >21.4
31 25 xxx |7 2 ----------------------------------------
20 OxO 5 8.73
25 xxx | T
3-2 20 % xO 25 8.73
4 5 xxx | T
0 xOx 5 18.4

x : no detonation ():detonation
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Table 3 Amounts of missing propellants [ g]

N Velocity{m/s]
o

195 346 447 529 600
2-1 1 4 15 20 26
2-2 1 13 26 28
3-1 1 35 42 53 60
3-2 7 17 61 74 72

4 29 29 56* 53* 68*

+ : One of three samples mildly burned.

Table 4 Time from motor case temperature of 538
T to initiation in FCO tests [s]

No 1* 1 2-3 31 4 5

158 136 99 98 156 90
128 72 98 174 112

« : metal motor case
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IM characteristics of GAP/AN composite propellants

by Yoshio OYUMI* and Eishu KIMURA*

Sensitivities to the ballistic and thermal shock of GAP/AN composite propellants were
investigated. Although their mechanical propellants are improved by the optimization of
curing ratio and plasticizers, such as nitrate esters, dioctyladipate, the results of card gap
test were less influenced by these parameters. It indicated the primary initiation
mechanism with card gap test was not dominated by the mechanical properties. NC
significantly decreased the critical shock pressure, however, 14.8% HMX and AP were less
effective. NC also decreased the sensitivity to the thermal shock because of the low decom-
position temperature and the highly reactive products. Nitrate plasticizer, TMETN, played
an important role in improvements of not only combustion properties but also insensitivities
of the GAP/AN propellants.

(*Third Research Center, TRDI, Japan Defense Agency 1—2—10 Sakae,
Tachikawa, Tokyo 190, Japan)
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