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Fig. 1 The knowledge system of semantic network of propellant formula principle knowledge
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Table 1 The first three relations storage structure in the semantic network

1y first second third forth fifth sixth 2
FMID  type m') T T T T T e
component  component component component component component
1 single-based propellant 2 binder chemical stabilizer NULL NULL NULL NULL e
2 double-based propellant 4 binder solvent and plasticizer ~ catalyst chemical stabilizer NULL NULL e
3 modified double-based 6 binder solvent and plasticizer metal catalyst chemical Process additives -+
propellant combustion agent stabilizer
4 composite modified 8 binder solvent and plasticizer ~inert binder oxidizer metal combustion high-energy -
double-based propellant agent elemental powder
5 cross linking 7 binder solvent and plasticizer high-energy metal combustion catalyst chemical stabilizer -+
double-based propellant elemental powder agent

Note: 1) The number of functional component; 2) The other functional components.
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Table 2 The structure table of storage and relationship of Compound plasticizers mapping in the database
ID plasticized component mix ratio of plasticizer — main plasticizer cosolvent1 ... D
1 3*nitrocellulose 1:0:0:0:0:0 nitroglycerine NULL e
2 1 #nitrocellulose+3 *nitrocellulose 1:0.1:0:0:0:0 nitroglycerine dinitroxydiethyl-nitramine =~ -+
3 1*nitrocellulose+3 *nitrocellulose 1:0.2:0:0:0:0 nitroglycerine dibutylphthalate ...
4 1*nitrocellulose+3 *nitrocellulose 1:0.2:0:0:0:0 nitroglycerine dinitrobenzene e
5 1*nitrocellulose+3 *nitrocellulose 1:0.2:0:0:0:0 nitroglycerine nitration of ethylene glycol ~ ------
6 1 *nitrocellulose+3 *nitrocellulose 1:0.2:0:0:0:0 nitroglycerine diethyleneglycol -dinitrate -+
7 3*nitrocellulose+Polyurethane 1:0.2:0:0:0:0 nitroglycerine three coarse-fine e
Note: 1) other cosolvents.
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Fig.2 Formulation designed by expert system
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Table 3 Comparsion of the component and its content of new

design formula and formula 1

new design formula formula 1

name content/% name?’ content/%
NC-130 51.3 NC-130 50.9

NG 34.2 NG 27

DINA 12.8 DINA 12.8

C2 1 C2 -
Graphite 0.04 Graphite -

VSL 0.3 VSL -
Phthalate Pb 0.2 Ta-Pb -

Oxide Cu 0.1 Al 5

R4 HITRr SE T T RYEREXT L
Table 4  Comparsion of the performance of new design

formula and formula [

specific impulse

formula / 5 signature  charge process
m-s

new design 244217 no smoke  screw compression

formula process

formula I 2443.9% smoke screw compression

process

Note: 1) specific impulse estimated; 2) specific impulse determined.
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Knowledge Representation of Propellant Formula Design Based on Semantic Network

LI Zhi-qin' , ZHAO Hong-an', ZHAO Feng-qi’, LEl Yuan-yuan', GUAN Bo-tong', XU Si-yu’, NIU Xiao-xia' , LI Guan-lin',
GAO Hong-xu’, LI Shang-wen’
(1. Xi'an NorthWest University, Xi'an 710127 , China; 2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Semantic network knowledge representation method was used to set up a semantic network system for propellant formula
knowledge and to study the structure of this system stored in the database. The knowledge of propellant formulation design with
rich contents and complex relationship was expressed successfully as the knowledge content applying to expert system. A modified
double-based propellant formula example designed by the expert system shows the effect of using the knowledge system in the pro-
pellant formula design expert system.
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