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Fig.2 Relationship between AP particle size and burn-
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Table 1 The values of ‘a’ and ‘b’ in GDF theory for

different GAP/AP ratio
GAP/AP Pressure region (MPa)
ratio 1~3[3~7|7~12]3~12
a [139.9| 43.8 ] 43.2
100/0
b 32.2 | 76.4 ] 101.2
a 624.9 | 483.4
90/10
b -35.1 6.5
a 406.9
80/20
b 29.4
a 4.2
60/40
b 119.8
-94. 4
40/60
b 113.6
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Fig.7 Relationship between P/r and P*® in GDF theory
for different AP particle sizes and GAPs

Table 2 The values of ‘a’ and 'b’ in GDF theory for -

different AP particle sizes and GAPs

AP ratio Pressure region (MPa)
GAP
um wt2% 3~7 7~12
200 70 a 38.4 -33.9
15 30 b 57.8 77.3
GAP
200 30 a 33.3 -13.0
15 70 b 48.6 60.5
200 70 a 23.2 -52,2
15 30 b 92.5 112.9
My
200 30 a 34.5 -62.4
15 70 b 61.1 87.3
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Table 3 The valuesof ‘a’ and ‘b’ in GDF theory for GAP propellants with

various Fe,O, contents
GAP Fez?a Pressure region (MPa)
wt ~0.3 ]10.3~1] 1~3 | 3~7 | 7~12
Lo L2 16.3 | 32.1 | 581 | 32.7 | -43.9
' b | 104.1 | 66.6 | 42.8 | 54.6 | 75.5
: a 50| 290.8 | 71.1 | 13.4 |-108.8
N | 0.5
b | 141.3 | 85.1 | 48.0| 74.0 | 107.0
wo L2 8.2 36.9| 84 (-152.2 | 147.5
| b | 163.5 | 101.1 | 130.5 | 207.1 | 125.6
Lo L 57| 228 s1.0| 17.1 | -76.6
' b | 150.6 | 103.3 | 77.2 | 93.4 | 118.9
a 7.0 | 22.56 | 35.4 | -2.4 |-102.6
M, | 0.5
b | 152.6 { 113.5 | 99.2 | 116.1 | 143.9
o L2 7.2 1 11.4 | -25.2 |-150.8 | 324.2
’ b | 186.8 | 169.2 | 206.0 | 273.0 | 137.2
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Burning rate characteristics of GAP propellants

by Koh Kobayashi® and Kazushige Kato*

Burning rate characteristics of glycidyl azide polymer (GAP)-based propellants were investi-
gated by strand burner tests. The various factors which affect the burning rate characteristics of
GAP and GAP-THF copolymer-based propellants were evaluated. These factors contain the weight
fraction of AP, the particle distribution of bimodal AP, ferric oxide contents and copolymerization
ratio of THF in GAP. It is also examined whether the experimental data can be explained by the
granular diffusion flame (GDF) model or not. As the results, it is indicated that GDF theory can
be applied for GAP/ AP propellants in which AP concentration is more than 20 wt%, When the
particle size of AP becomes finer, the diffusion process became faster. The increase of ferric oxide
contents in GAP/AP propellants accelerates diffusion rate and binder decomposition product pair.
However, it was revealed that ferric oxide contents did not affect the diffusion rate of AP at low
pressure region below 1 MPa. Catalysis of ferric oxide used in both GAP and M—-GAP propellants
became more effective at pressure region from 3 to 10 MPa. As THF concentration in M~GAP
increases, diffusion process approached the rate-determinant step. It is considered that the diffu-
sion process becomes slower because of the change of decomposition products or their physical
properties.

(*NOF Corporation, 61 — 1 Kitakomatudani, Taketoyo-cho Chita-gun, Aichi, 470-
2379, Japan)
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