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ABSTRACT

Environmental problem of the solid propellants is an issue of growing importance in solid rocket. For
examples, ammonium perchlorate (AP) as an solid propellants oxidizer could create a poisonous gas
and atmospheric pollutions, such as HCL. Among the several oxidizers, N-guanylurea dinitramide
(GuDN) is an effective candidate substance for eco-friendly oxidizer, which has high performance,
pressure exponent, and eco-friendly smog during combustion for solid propellant of gas generator. In
this paper, the theoretical analysis of characteristics as a gas generator propellant, propellant

manufacturing processability, propellant hardness properties and combustion characteristics were studied.
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Table 1. CEA Result of propellant.
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fraction, %)

~ |GuDN| GuDN | GuDN | GuDN
Classification
0 wt% |10 wt% |30 wt% |50 wt%
Flame Temp. | 5 300 | 3168 | 2564 | 2361
(K)
Density
1.763 | 1.745 1.710 1.676
(8/cc)
Specific
Impulse 264 261 247 240
(Ispwn)
Combustion
gas 39.23 | 40.67 | 43.11 46.19
(mol/kg)
HCL @mole 3 00 | 1002 | 371 | 1.83
fraction, %)
Na (mole oo 1010 | 1499 | 1873
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Table 2. Viscosity of propellant on GUDN wt%.
GuDN Viscosity (kP)
No. o
(Wt%) 1 hr 2 hr 3 hr 4 hr 5 hr
Propellant 1 0 2.8 3.0 3.6 3.6 3.6
Propellant 2 10 44 5.2 6.4 6.8 7.8
Propellant 3 30 7.8 9.2 9.6 10.0 12.0
Propellant 4 50 144 14.0 12.4 12.4 12.0
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Fig. 1 HClI & N2 mole fraction on GUDN wt%.
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Table 3. Burning rate and pressure exponent of propellant on GUDN wt%.

Burning rate
No. GuDN (wt%) . . Pressure Exponent (N)
(mm/s @1,000 psi, 20C)
Propellant 1 0 717 0.2128
Propellant 2 10 6.24 0.2399
Propellant 3 30 494 0.3482
Propellant 4 50 2.87 0.4671
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Fig. 2 Initial viscosity of propellant on GUDN wt%.
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Fig. 3 Hardness of propellant on GUDN wit%.
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Fig. 4 Burning rate & pressure exponent of propellant
on GuDN wt%.
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