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Table 1 The components of inner and outer coating %
components inner coating outer coating
TiO, content 0 30
nitroguanidine 47 329
sanwa-15 absorption tablets 53 37.1
acetone 400 400
ethanol 400 400

®2 AFHRPEEZNT G E

Table 2 The percentage of coatings for various samples %

sample w, w, w;,
1 0 4 4
2# 0 8 8
3# 4 4 8
4# 5 4 9
5% 5 5 10
6* 5 6 11
7% 5 9 14
8* 0 0 0

Note: w; is the quality percentage of inner coating; w, is the quality percent-

age of outer coating; w, is the quality percentage of total coating.
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Fig. 1 Three-dimensional video microscopy image of the

coating of 37-well nitroguanidine propellant 5*
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Fig.3 DSC curves of the interaction between the coating ma-

terial and the base propellant at different heating rates
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Table 3 Compeatibility results of the sample

E,F0 EAE M 1gB 5 1/T, AT 2k [nl 19 4005 45 1, AH
KRFN KT 0.97,

(1)~ ) IHER BN EES TR3, HE 37
AL FEDUAS NG R T, 2y A5 uEZE MR
AR R WO R AT <2.0 K, AE/E<20%, A 1 %% #
.

peak temperature difference

sample Too / °C E/J-mol™ AE/ET | %
2.5 K-min™ 5 K-min™' 7.5 K-min™" 10 K-min™'
base propellant 183.33 188.75
. —-0.49 0.58 0.51 0.35 8.03
and coating 186.08 203.90
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Table 4 Progressive combustion feature points of single-lay-

er and double-layer coating

L, L, AL
sample B, . L./L,

/MPa™!.s7! /MPa™!.s7! /MPa™"-s7!
1# 0.1500 0.5019 0.6199 0.6100 1.2154 0.1081
2# 0.1500 0.4860 0.7174 0.6214 1.2786 0.1354
3# 0.1500 0.3607 0.6774 0.5464 1.5148 0.1857

Note: Bis the relative pressure. L is the average value of L between B=0.1 to
B=0.2. Bm is the relative pressure at split point. Lm is maximum activi-
ty. Lm/L,""*! is progressive combustion characteristic. AL is the com-

bustion enhancement value.
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Fig.5 L-B curves of 37-well nitroguanidine propellant with

different coating contents
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Table5 L-B curves progressive combustion characteristics of

double coatings with various content and propellant

sample B, L, B, L, L./L, AL

4* 0.1500 0.3419 0.4985 0.4636 1.3560 0.1217
5% 0.1500 0.3627 0.5790 0.5058 1.3945 0.1431
6* 0.1500 0.3452 0.5908 0.4767 1.3809 0.1315
7% 0.1500 0.3381 0.5904 0.4676 1.3830 0.1295
8* 0.1500 0.4709 0.5707 0.5706 1.2117 0.0997
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Table 6 Broken-hole rate of 37-well coated propellant with
different coating contents %
temperature  broken-hole rate

/C 2# 3¢ 4* 5 6" 7

+50 60.5 54.5 51.4 49.2 45.9 25.9
+20 85.2 79.0 76.0 70.3 58.8 40.8
-40 92.3 87.0 81.0 73.3 69.9 64.9
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Effect of Double-layer Coating on Combustion Performance of Super-porous Propellant

ZHANG Li-na, WANG Ying-bo, NAN Feng-qiang, DU Ping
(School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: In order to further improve the progressive combustion of 37-well propellant, a 37-well nitroguanidine propellant was
coated by two-layer coating process. The effects of coating, compatibility of the coating layer and the base propellant, the con-
tent and layers of the coating on the combustion performance were investigated by Three-dimensional video microscopy, Scan-
ning electron microscope, DSC and constant volume combustion test. The thickness of the double coated propellant was relative-
ly uniform. The compatibility between coating layer and the propellant was good. When the coating content was 8%, the com-
bustion enhancement value of the double-layer coated propellant was significantly higher than that of the single-layer coated pro-
pellant. The combustion enhancement value AL of the double-coated propellant increased at first and then decreased with the in-
creasing of the outer coating layer. When the content of inner and outer coating layer was 5%, the progressive combustion was
the largest, with AL of 0.1431 MPa™'+s™', which increased by 43.53%, compared with the 37-well propellant.

Key words: 37-well propellant;nitroguanidine propellant;double-layer full coating;progressive combustion
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