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Table 1 The formulations of several propellants

formulation/ %

propellant
NC(12%N) NG TMETN TGR A-Pb A-Cu CB KD
IMN-0 59 30 0 8 0 0 0 0
IMN-1 59 20 10 8 0 0 0 0
IMN-2 59 10 20 8 0 0 0 0
IMN-3 59 0 30 8 0 0 0 0
IML-0 59 30 0 8 2 0.6 0.4 0
IML-1 59 20 10 8 2 0.6 0.4 0
IML-2 59 10 20 8 2 0.6 0.4 0
IML-3 59 0 30 8 2 0.6 0.4 0
IMK-0 59 0 30 8 0 0 0 2
IMK-1 59 0 30 8 2 0 0 2
IMK-2 59 0 30 8 2 0 0.4 2
IMK-3 59 0 30 8 2 0.6 0.4 2
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Table 2 The catalysis parameters of several catalysts

in catalyzed propellants

propellant €, (X) C,(X) w, |/ propellant C,(X) C,(X) w,
IML-0 0.32 0.1 8.8 IMK-0 0.15 0 10.8
IML-1 0.38 0.1 11.8 IMK-1 0.35 0 5.9
IML-2 0.42 0.1 12.8 IMK-2 0.36 0 6.4
IML-3 0.50 0.1 13.7 IMK-3 0.40 0.1 5.9
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Fig.1 Calculation results of burning rate

of the propellant from IMN-0O to IMN-3
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Fig.2 Calculation results of pressure exponent

of the propellant from IMN-0O to IMN-3
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Fig.3 Comparison on calculation results

with test results of propellant burning rate
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Fig.4 Comparison on calculation results

of propellant pressure exponent
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Fig.5 The effect of catalyst composition

on burning rate of the propellant containing KD
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Fig.6 The effect of catalyst composition on pressure

exponent of the propellant containing KD
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Numerical Simulation for Combustion Characteristics

of Insensitive Propellant Containing Trimethylolethane Trinitrate (TMETN)

ZHAO Feng-qi', XU Si-yu', Yl Jian-hua', GAO Hong-xu', SONG Hong-chang®, LI Shang-wen'

(L.

Xi'an Modern Chemistry Research Institute, Xi'an 710065, China;

2. Nangjing University of Science & Technology, Nanjing 210094, China)

Abstract: The chemical structure parameters of trimethylolethane trinitrate ( TMETN) were confirmed by analyzing the thermal de-

composition characteristics of TMETN. The burning rates and pressure exponents of insensitive and low signature propellants contai-

ning TMETN were simulated. The relationship between TMETN content and combustion characteristics of insensitive and low signa-

ture propellant containing TMETN was given. And the effect of certain type of organic potassium salt used as flame suppressor (KD)

on the burning rate was also discussed. The numerical simulation result shows that calculation results are basically in agreement with

test results. The burning rate of insensitive and low signature propellant containing TMETN decreases and pressure exponent of this

type of propellant decreases with TMETN content increasing. KD can improve the burning rate of this type of propellant and can help

“Pb-Cu-CB” composite combustion catalyst to enhance plateau effect of this type of propellant.

Key words: physical chemistry; solid propellant; TMETN ; insensitivity; combustion; flame suppressor; numerical simulation



