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Fig.1 The schematic diagram of three-dimensional structure

of lace-shaped 37-hole propellant
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Table 1 Particle size of four 37-hole nitroguanidine propel-
lants and one 19-hole nitroguanidine coated propellants
samples [/ mm D/ mm d/ mm 2e, / mm
21/37H 23.17 21.06 0.61 2.11
23/37H 25.35 23.04 0.63 2.30
25/37H 27.65 25.14 0.65 2.52
27/37H 28.90 26.28 0.65 2.69
23/19HB11 18.17 16.52 0.48 2.30
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Fig.2 The p-tand L-B curves of single main charge at three temperatures
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Table 2 Burning times of single main charge with four differ-

ent arc thickness at three temperatures

t/ ms
samples

50 C 20 °C —40 °C
21/37H 17.567 18.546 19.540
23/37H 18.649 18.656 20.320
25/37H 23.143 23.867 24.965
27/37H 23.991 24.428 27.749
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Table 3 Characteristic points of combustion increasement of
21/37H, 23/37H, 25/37H, 27/37H propellants

AL
L) / /L,

L
T/°C samples ° (B, L,
MPa™'.s™!

/MPa™" 57!
21/37H 0.7055
23/37H 0.6093

(0.5769, 0.8378) 0.1323 1.1875
(0.6290, 0.7463) 0.1370 1.2248

>0 25/37H 0.5259 (0.6194, 0.6637) 0.1378 1.2620
27/37H 0.5098 (0.6505, 0.6529) 0.1431 1.2806
21/37H 0.7080 (0.5846, 0.7960) 0.0880 1.1242
23/37H 0.6413 (0.6441, 0.7306) 0.0893 1.1392

20 25/37H 0.5395 (0.6315, 0.6297) 0.0902 1.1671
27/37H 0.5030 (0.6651, 0.6105) 0.1075 1.2137
21/37H 0.7162 (0.4940, 0.7465) 0.0303 1.0423
23/37H 0.6507 (0.6368, 0.6825) 0.0318 1.0489

40 25/37H 0.5546 (0.4939, 0.5872) 0.0326 1.0588
27/37H 0.5312 (0.4752, 0.5646) 0.0334 1.0629

Note: B is the relative pressure. L, is the average value of L between B=0.1 to
B=0.2. (Bm, Lm) is the coordinates of the split point. L /L is the characteristic
value of progressive combustion. AL is the combustion enhancement value,
AL=L ~L,.
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Fig. 3 L-B curves of mixed charges with different mixing

mass ratios at three temperatures
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Table 4 Characteristic points of combustion increasement of 23/37H+23/19HB11 mixed charge with different mass ratios

T/°C mixed mass ratios L,/ MPa-s! (B,. L) AL /MPa'-s! L./L,
10:0 0.6093 (0.6290, 0.7463) 0.1370 1.2248
8:2 0.5935 (0.6182, 0.7425) 0.1490 1.2511

>0 7:3 0.5806 (0.5976, 0.7293) 0.1487 1.2561
0:10 0.5062 (0.5534, 0.6451) 0.1389 1.2744
10:0 0.6413 (0.6441, 0.7306) 0.0893 1.1392
8:2 0.5978 (0.6044, 0.7108) 0.1130 1.1890

20 7:3 0.5869 (0.5997, 0.6962) 0.1093 1.1862
0:10 0.4994 (0.5024, 0.6187) 0.1193 1.2389
10:0 0.6507 (0.6368, 0.6825) 0.0318 1.0489
8:2 0.6007 (0.5162, 0.6591) 0.0584 1.0972

40 7:3 0.5679 (0.4996, 0.6488) 0.0809 1.1425
0:10 0.4606 ((0.4887, 0.5731) 0.1125 1.2442
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Combustion Performance of Single Charge and Mixed Charge of 37-hole Nitroguanidine Propellant

JIANG Shuai', LIU Qiong’, NAN Feng-qgiang', YIN Ji-hong', DU Ping'
(1. Key Laboratory of Special Energy Materials, Ministry of Education, Nanjing University of Science and Technology ; Nanjing 210094, China; 2. Liaoning
Qingyang Special Chemical Co., Ltd., Liaoyang 111002, China)

Abstract: In order to understand the constant volume combustion performance of single charge and the mixed charge(MC+B) of
37-hole nitroguanidine propellant, a lace-shaped 37-hole triguanidine-15 propellant was used as the main charge (MC), and
the lace-shaped 19-hole triguanidine-15 coated propellant was used as the auxiliary charge(B). The packing density is 0.20 g-
cm™, under 50 °C, 20 °C, —40 °C, the effect of arc thickness on the combustion performance of single main charge and the ef-
fect of the mixing mass ratios on the combustion performance of the mixed charge (MC+B) were studied through constant vol-
ume closed-bomb test. The results show that the lower the temperature, the more obvious the erosion and combustion phenome-
non of the 37-hole single main charge. At the same temperature, the greater the arc thickness of the main charge, the less obvi-
ous the erosion and combustion phenomenon, the stronger the progressive combustion, and the better the combustion perfor-
mance. The higher the temperature, the greater the value of AL, L /L, of the mixed charge of the same mixing ratio, the better
the progressive combustion. At the same temperature, the progressive combustion of the mixed charge is stronger than that of the
single main charge, and as the ratio of the coated propellant increases, the erosion combustion peak gradually decreases, indi-
cating that the addition of the coated propellant significantly improves the progressive combustion and reduces the erosion com -
bustion peak of the mixed charge, and at 50 °C, 20 °C, —40 °C, the mixing ratio of the mixed charge to obtain better progressive
combustion is 7:3.
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