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Table 1 Composition of the triple base propellant formula
content / %
samples
NC+NG NQ RDX DOP DIANP DNT other
1 39.5 47 6 6 1.5
2 39.5 47 2 6 6 1.5
3 39.5 47 4 6 6 1.5
4 39.5 47 6 6 6 1.5
5 39.5 47 8 6 6 1.5
6 45.5 47 6 1.5
7 45.5 42 6 1.5
8 45.5 37 6 1.5
9 45.5 32 6 1.5
10 45.5 47 1 6 1.5
11 45.5 47 2 6 1.5
12 45.5 47 3 6 1.5
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Fig.1 Semi-closed bomb erosion test device schematic
1—erosion cap, 2—pressure control piece, 3—erosion tube,
4—erosion plug, 5—pressure transducer, 6—combustion
chamber, 7—gun propellant, 8—ignition electrode, 9—igni-

tion plug, 10—teiminal
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Table 2 hermochemical parameter of the triple base propel-

lant formula

samples » T Q _,|Isamples B T Q B
/k)-kg™ /K / kJ-kg /k)-kg™ /K / k)-kg
1 1016.0 2661 3352.4 ||7 1087.2 2971 3877.7
2 1024.4 2687 3390.8 ||8 1094.6 3004 3920.6
3 1034.6 2722 34425 |9 1103.2 3045 3974.0
4 1043.0 2748 3480.7 |10 1062.3 2848 3697.2
5 1052.6 2782 3531.3 |11 1045.4 2768 3574.7
6 1080.3 2939 3836.3 |12 1025.2 2678 3435.7
Note: 1) fis gunpowder impetus; 2) T, is explosion temperature; 3) Q, is

explosion heat.

Table 3 Results of semi-closed bomb erosion test with charging density of 0.2 g-cm™

samples w/g Poax / MPa E/g m,/ mg-g™' | samples w/g Prax/ MPa E/g m,/ mg-g”'
1 10.0268 272.7 0.0701 6.988 7 10.0265 272.1 0.0967 9.640
2 10.0265 272.6 0.0865 8.620 8 10.0269 273.1 0.0988 9.849
3 10.0266 272.3 0.0890 8.882 9 10.0268 273.2 0.1016 10.128
4 10.0268 280.8 0.0907 9.048 10 10.0265 276.7 0.0877 8.746
5 10.0269 276.9 0.0930 9.273 11 10.0264 276.4 0.0815 8.128
6 10.0268 271.5 0.0939 9.360 12 10.0268 276.8 0.0718 7.152
Note: 1) w is charges mass; 2) p, is maximum tube bore pressure; 3) E is tube erosion mass; 4) m; is the rate of tube erosion mass.
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Fig.2 The relationship between RDX component and explo-

sion temperature, erosion and its rate
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Thermal Erosion Characteristics and Variation Law of Triple Base Propellant

WU Rui, XIAO Yi-jie, LI Qiang, YUAN Mao-bo, LIU Bo, ZHANG Yu-cheng
(Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to investigate the thermal erosion characteristics and variation law of triple base propellant, various kinds of
gun propellants with different components content were prepared. The erosion characteristics were determined through simulat-
ed test in a semi-closed bomb. The analysis reveals the impact of energy component and plasticizer content on gun propellant ex-
plosion temperature, and the impact of explosion temperature on erosion characteristics. The results indicate that changes in the
explosion temperature of gun propellant, attributed to variations in cyclotrimetheylenetrinitramine (RDX), nitroguanidine (NQ)
and dioctyl phthalate (DOP) content, significantly affect erosion characteristics. An increase of 1% in RDX content results in an
increase in explosion temperature by 0.59% and an increase in erosion rate by 1.23%. Compared with the absence of RDX, the
erosion rate of 2% RDX-containing propellant increase 23.38%. Notably, an increase of 1% in NQ content reduces the explo-
sion temperature by 0.23% and the erosion rate by 0.56%. An increase of 1% in DOP content reduces the explosion temperature
by 2.99% and the erosion rate by 7.01%. For the triple base propellants within the range of explosion temperature from 2600-
3100 K, an exponential relationship between the rate of erosion mass and explosion temperature is established, and characteris-
tic coefficients of RDX, NQ, DOP system is given respectively, which is 0.106, 0.101, 0.163.

Key words: triple base propellant;erosion characteristics; explosion temperature; energetic component; plasticizer
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The erosion characteristic of gun propellant was tested by semi-closed bomb, the gun steel was selected as the material of barrel.
The erosion changes caused by explosion temperature, attributed to different energetic components and plasticizer content, in
triple base propellants were analyzed. The relationship between component content and explosion temperature of triple base

propellant was studied. The relationship between erosion and explosion temperature of three systems was presented.
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