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Supplementary Figure S1. Training set scatter graph of experimental r vs ANN predicted rfor ANN model 1.
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Supplementary Table S1. Training dataset used to train ANN model 1

No  Name  minder 37 SN 0 Gy g FO% by PP D s
1 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 23.65 6.88 7.33
2 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 27.85 7.52 7.64
3 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 29.44 7.67 7.76
4 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 44.20 8.79 8.84
5 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 48.40 9.12 9.12
6 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 50.19 8.94 9.24
7 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 51.02 9.25 9.29
8 LCA-8907-1 HTPB 78 12 10 15 4030 0 0 11590 1247 13.25
9 LCA-8910-1 HTPB 78 12 10 15 1503 0 0 23.79 5.28 5.99
10 LCA-8910-1 HTPB 78 12 10 15 1503 0 0 25.92 5.31 6.06
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Supplementary Table S1. Training dataset used to train ANN model 1

1%0 Name Binder I;,P ‘I’aner f;: ﬁnlnsli)ze ﬁ;gsﬁ) Fe,0,% fnefz(/?gi:)SA P, bar :ﬁm/s iljnljn/s
11 LCA8910-1 HTPB 78 12 10 15 1503 0 0 3206 587 628
12 LCA8910-1 HTPB 78 12 10 15 1503 0 0 4171 645  6.64
13 LCA-8910-1 HTPB 78 12 1015 1503 0 0 5661 737 72
14 LCA8910-1 HTPB 78 12 1015 1503 0 0 81.01 833 798
15  LCA-8910-1 HTPB 78 12 1015 1503 0 0 121.83 930  9.03
16 LCA-8910-1 HTPB 78 12 1015 1503 0 0 15320 9.65  10.15
17 LCA-8926C-2 HTPB 78 12 1015 2690 0 0 2627 721 7.05
18 LCA-8926C-2 HTPB 78 12 1015 2690 0 0 3820 798  7.86
19  LCA-8926C-2 HTPB 78 12 10 15 2690 0 0 4144 826  8.08
20 LCA-8926C-2 HTPB 78 12 10 15 2690 0 0 4523 848 833
21 LCA-8926C-2 HTPB 78 12 10 15 2690 0 0 5819 914 912
22 LCA-8926C-2 HTPB 78 12 10 15 2690 0 0 7639  9.83  10.02
23 LCA-8926C-2 HTPB 78 12 10 15 2690 0 0 10597 1102 1L11
24 LCA-8926C-2 HTPB 78 12 10 15 2690 0 0 117.62 1135  11.48
25  LCA-8911Y-2 HTPB 78 12 1015 5257 0 0 4730 991 99
26 LCA-8911Y-2 HTPB 78 12 1015 5257 0 0 4730 1003 9.9
27 LCA-8911Y-2 HTPB 78 12 10 15 5257 0 0 5029  11.00 10.94
28 LCA-8911Y-2 HTPB 78 12 1015 5257 0 0 6274 1097 11.23
29 LCA-8911Y-2 HTPB 78 12 10 15 5257 0 0 7129 1166 11.93
30 LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 2475 991  9.58
31 LCA-8926X-3 HTPB 76 12 1015 2756 2 10 3709 1176 1151
32 LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 4282 1250 1237
33 LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 66.05 1476 15.09
34 LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 7343 1527 1572
35  LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 88.74 1641 1681
36 LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 119.69 1885 186
37 LCA-8926X-3 HTPB 76 12 10 15 2756 2 10 12693 1920 19.01
38 LCA-8926-1 HTPB 76 12 10 15 2756 2 3 2344 894 8876
39 LCA-8926-1 HTPB 76 12 10 15 2756 2 3 33.99 1036 10.29
40  LCA-8926-1 HTPB 76 12 1015 2756 2 3 3882 10.87 10.93
41 LCA-8926-1 HTPB 76 12 1015 2756 2 3 64.05  13.08 13.53
42 LCA-8926-1 HTPB 76 12 10 15 2756 2 3 7129 13.54  14.04
43 LCA-8926-1 HTPB 76 12 10 15 2756 2 3 9473 1494 1522
44 LCA-8926-1 HTPB 76 12 10 15 2756 2 3 12224 1679 1623
45 LCA-8911-1 HTPB 772 12 10 15 5311 0.8 8.4 5647 2342 2347
46  LCA-8911-1 HTPB 772 12 10 15 5311 0.8 8.4 81.15 2675 26.84
47 LCA-8911-1  HTPB 772 12 10 15 5311 0.8 8.4 97.49 2852 2847
48  LCA-8911-1 HTPB 772 12 10 15 5311 0.8 8.4 12879  31.67 3091
49  LCA-8911-1  HTPB 772 12 10 15 5311 0.8 8.4 18540 3734 368
50  LCA-8911Z-4 HTPB 76 12 10 15 5393 2 3 3075 17.07  17.21
51  LCA-8911Z-4 HTPB 76 12 10 15 5393 2 3 36.68 1824 18.71
52 LCA-8911Z-4 HTPB 76 12 10 15 5393 2 3 53.99 2217 22.19
53 LCA-8911Z-4 HTPB 76 12 1015 5393 2 3 69.77 2471 24.41
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Supplementary Table S1. Training dataset used to train ANN model 1

1%0 Name Binder I;,P ‘I’aner f;: ﬁnlnsli)ze ﬁ;gsﬁ) Fe,0,% fnefz(/?gi:)SA P, bar :ﬁm/s iljnljn/s
54 LCA-8911Z-4 HTPB 76 12 10 15 5393 2 3 7770 2512 253
55 LCA-8911Z-4 HTPB 76 12 10 15 5393 2 3 88.94 2634 2642
56 LCA-8911Z-4 HTPB 76 12 10 15 5393 2 3 8922 2621 2644
57 LCA-8911Z-4 HTPB 76 12 1015 5393 2 3 128.66 2893  29.55
58  LCA-8911X-3 HTPB 776 12 1015 5284 0.4 9.4 2779 13.87 13.93
59  LCA-8911X-3 HTPB 77.6 12 1015 5284 0.4 9.4 4516 1819 17.8
60  LCA-8911X-3 HTPB 77.6 12 1015 5284 0.4 9.4 6826 2057 21.67
61  LCA-8911X-3 HTPB 77.6 12 1015 5284 0.4 9.4 7626 2238 2274
62 LCA-8911X-3 HTPB 77.6 12 10 15 5284 0.4 9.4 78.67 2314 23.04
63  LCA-8911X-3 HTPB 77.6 12 10 15 5284 0.4 9.4 92.67 2449 24.65
64  LCA-8911X-3 HTPB 776 12 10 15 5284 0.4 9.4 123.00  27.61 2753
65  LCA-8911X-3 HTPB 77.6 12 10 15 5284 0.4 9.4 13872 28.83 2893
66 LCA-8904X-2 HTPB 775 12 10 15 3985 0.5 26.4 1662 808  8.67
67  LCA-8904X-2 HTPB 77.5 12 10 15 3985 0.5 26.4 2751 1062 10.34
68  LCA-8904X-2 HTPB 77.5 12 1015 3985 0.5 26.4 4985 1400 13.69
69  LCA-8904X-2 HTPB 77.5 12 1015 3985 0.5 26.4 6771 1580 1574
70 LCA-8904X-2 HTPB  77.5 12 1015 3985 0.5 26.4 93.77  17.81 18

71 LCA-8904X-2 HTPB 77.5 12 1015 3985 0.5 264 96.04  17.68 18.17
72 LCA-8904X-2 HTPB 775 12 1015 3985 0.5 264 14507 2172 22

73 LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 3751 886 848
74 LCA-8908X-2 HTPB 77 12 1015 1520 1 5.1 4923 978 9.49
75 LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 5536 1029 9.97
76 LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 7143 1120 10.97
77 LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 8439 1179 11.58
78 LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 9032 1194 11.82
79 LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 94.11 1219 11.96
80  LCA-8908X-2 HTPB 77 12 10 15 1520 1 5.1 146.86  14.00 13.8
81  LCA-8906X-2 HTPB 77 12 10 15 3985 1 9.2 5523 1613 16.02
82  LCA-8906X-2 HTPB 77 12 10 15 3985 1 9.2 6571 1732 17.33
83  LCA-8906X-2 HTPB 77 12 1015 3985 1 9.2 85.63 1910 19.35
84  LCA-8906X-2 HTPB 77 12 1015 3985 1 9.2 9473 19.96 20.15
85  LCA-8906X-2 HTPB 77 12 10 15 3985 1 9.2 148.10 2443 2481
86  LCA-8909Y-3 HTPB 765 12 1015 1530 1.5 3 31,72 826 822
87 LCA-8909Y-3 HTPB 765 12 10 15 1530 1.5 3 33.99 836  8.44
88  LCA-8909Y-3 HTPB 765 12 1015 1530 1.5 3 5150 991  10.07
89  LCA-8909Y-3 HTPB 765 12 10 15 1530 1.5 3 5923 1049  10.67
90  LCA-8909Y-3 HTPB 765 12 10 15 1530 1.5 3 6771 1107 1121
91  LCA-8909Y-3 HTPB 765 12 10 15 1530 1.5 3 9122 1199 1228
92 LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 2110 701 722
93 LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 2799 795  7.83
94 LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 4985 1021 9.92
95  LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 5867 1077 10.61
96  LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 7426 1189  11.57
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Supplementary Table S1. Training dataset used to train ANN model 1

1%0 Name Binder I;,P ‘I’aner f;: ﬁnlnsli)ze ﬁ;gsﬁ) Fe,0,% fnefz(/?gi:)SA P, bar :ﬁm/s iljnljn/s
97  LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 9329 1245 1238
98  LCA-8908-1 HTPB 765 12 10 15 1330 15 5.1 13645 1433 13.66
99 LCA-8908Y-3 HTPB 77 12 1015 1520 1 9.4 36.61  9.04 892
100 LCA-8908Y-3 HTPB 77 12 1015 1520 1 9.4 53.85 1049  10.56
101 LCA-8908Y-3 HTPB 77 12 1015 1520 1 9.4 6033 1090 11.07
102 LCA-8908Y-3 HTPB 77 12 1015 1520 1 9.4 7508 11.66 12.01
103 LCA-8908Y-3 HTPB 77 12 1015 1520 1 9.4 95.08 1257 12.95
104 LCA-8908Y-3 HTPB 77 12 1015 1520 1 9.4 13534 14.02  14.48
105 LCA-8909-1 HTPB 765 12 10 15 1530 1.5 3.9 2013 686 725
106 LCA-8909-1 HTPB 765 12 10 15 1530 1.5 3.9 2654 770 7.82
107 LCA-8909-1 HTPB 765 12 10 15 1530 1.5 3.9 3923 9.09  9.086
108  LCA-8909-1 HTPB 765 12 10 15 1530 15 3.9 5012 1052 10.11
109 LCA-8909-1 HTPB 765 12 10 15 1530 15 3.9 5702 1046 10.67
110 LCA-8909-1 HTPB 765 12 10 15 1530 15 3.9 7239 1133 11.65
111 LCA-8909-1 HTPB 765 12 1015 1530 1.5 3.9 9225 1232 1251
112 LCA-8909-1 HTPB 765 12 1015 1530 1.5 3.9 12790 1356 13.58
113 LCA-8909X-2 HTPB 765 12 1015 1530 1.5 3.7 2206 696 7.4
114  LCA-8909X-2 HTPB 765 12 1015 1530 1.5 3.7 2261 866  7.44
115  LCA-8909X-2 HTPB 765 12 1015 1530 1.5 3.7 2641 759 779
116  LCA-8909X-2 HTPB 765 12 10 15 1530 1.5 3.7 4461 922 958
117 LCA-8909X-2 HTPB 765 12 1015 1530 1.5 3.7 53.92 998  10.39
118  LCA-8909X-2 HTPB 765 12 10 15 1530 1.5 3.7 6791 1092 11.36
119  LCA-8909X-2 HTPB 765 12 10 15 1530 1.5 3.7 8474 1173 12.19
120 LCA-8909X-2 HTPB 765 12 10 15 1530 1.5 3.7 12480 1339 13.44
121 LCA-8904-1 HTPB 77 12 10 15 3985 1 26.4 2117 1077 10.72
122 LCA-8904-1 HTPB 77 12 10 15 3985 1 26.4 3006 1217 12,53
123 LCA-8904-1 HTPB 77 12 10 15 3985 1 26.4 3503 13.56  13.53
124 LCA-8904-1 HTPB 77 12 10 15 3985 1 26.4 4571 1544 1549
125 LCA-8904-1 HTPB 77 12 10 15 3985 1 26.4 63.50 1773 18.09
126 LCA-8904-1 HTPB 77 12 1015 3985 1 26.4 84.67 2068 2034
127 LCA-8904-1  HTPB 77 12 1015 3985 1 26.4 91.08  21.03 2091
128 LCA-8904-1 HTPB 77 12 10 15 3985 1 26.4 13141 2383 2405
129 LCA-8905-1  HTPB 77 12 1015 3985 1 3.9 27.17 1041 1038
130 LCA-8905-1 HTPB 77 12 10 15 3985 1 3.9 3413 1176 1147
131 LCA-8905-1  HTPB 77 12 1015 3985 1 3.9 4854 1379 13.49
132 LCA-8905-1 HTPB 77 12 10 15 3985 1 3.9 5488 1440 1424
133 LCA-8905-1 HTPB 77 12 10 15 3985 1 3.9 5702 14.53  14.48
134 LCA-8905-1 HTPB 77 12 10 15 3985 1 3.9 8143 1648 16.66
135  LCA-8905-1 HTPB 77 12 10 15 3985 1 3.9 10294 18.14 18.13
136 LCA-8905-1 HTPB 77 12 10 15 3985 1 3.9 11487 1872 18.88
137 LCA-8972-1 CTPB 81 14 5 5 2394 0 0 1820 589 627
138 LCA-8972-1 CTPB 81 14 5 5 2394 0 0 2992 739 735
139 LCA-8972-1 CTPB 81 14 5 5 2394 0 0 3337 777 7.63




SUPPLEMENTARY INFORMATION, DOI : 10.14429/DSJ.69.12948

Supplementary Table S1. Training dataset used to train ANN model 1

1%0 Name Binder I;,P ‘I’aner f;: ﬁnlnsli)ze ﬁ;gsﬁ) Fe,0,% fnefz(/?gi:)SA P, bar :ﬁm/s iljnljn/s
140  LCA8972-1 CTPB 81 14 5 5 2394 0 0 4785 879  8.62
141  LCA-8972-1 CTPB 81 14 5 5 2394 0 0 5550 927 9.05
142 LCA8972-1 CTPB 81 14 5 5 2394 0 0 7819 1074 10.29
143 LCA8972-1 CTPB 81 14 5 5 2394 0 0 8522 1113 10.71
144 LCA-8966-1 CTPB 8l 14 5 5 3200 0 0 3792 9.04  9.08
145 LCA-8966-1 CTPB 81 14 5 5 3200 0 0 4675 975  9.83
146 LCA-8966-1 CTPB 81 14 5 5 3200 0 0 4992 986  10.07
147 LCA-8966-1  CTPB 81 14 5 5 3200 0 0 66.05 1113 11.25
148 LCA-8966-1 CTPB 8l 14 5 5 3200 0 0 8239 1232 1247
149 LCA-8966-1 CTPB 81 14 5 5 3200 0 0 10390 1392 1421
150 LCA-8956-1 CTPB 81 14 5 5 5599 0 0 3241 945  10.08
151 LCA-8956-1 CTPB 81 14 5 s 5599 0 0 3868 1026 10.73
152 LCA-8956-1 CTPB 8l 14 5 5 5599 0 0 4688 1130 11.44
153 LCA-8956-1 CTPB 81 14 5 5 5599 0 0 5123 1179 1177
154  LCA-8956-1 CTPB 81 14 5 5 5599 0 0 5716 1267 1221
155  LCA-8956-1 CTPB 81 14 5 5 5599 0 0 5002 1232 1235
156  LCA-8956-1 CTPB 8l 14 5 5 5599 0 0 9846 1542 15.51
157 LCA-8956-1 CTPB 81 14 5 5 5599 0 0 140.72 1941  19.46
158  LCA-8976-1 CTPB 81 14 5 5 1515 0 0 4599 815 823
159  LCA-8976-1 CTPB 81 14 5 5 1515 0 0 5040 846  8.47
160  LCA-8976-1 CTPB 8l 14 5 5 1515 0 0 7812 993 978
161  LCA-8976-1 CTPB 81 14 5 5 1515 0 0 10501 1110 11.1
162 LCA-8976-1 CTPB 81 14 5 5 1515 0 0 129.76 1156 1237
163 LCA-8976-1 CTPB 81 14 5 5 1515 0 0 15548 1194 13.67
164 LCA-89332 CTPB 80 14 5 5 2422 1 5.1 4275 1006 10.17
165 LCA-89332 CTPB 80 14 5 5 2422 1 5.1 5002 1151 1172
166 LCA-89332 CTPB 80 14 5 5 2422 1 5.1 7495 1280 12.92
167 LCA-89332 CTPB 80 14 5 5 2422 1 5.1 83.63 1356 13.54
168 LCA-89332 CTPB 80 14 5 5 2422 1 5.1 11149 1552 1541
169  LCA-8934-1  CTPB 80 14 5 5 2787 1 9.2 57.85 1318  13.53
170 LCA-8934-1  CTPB 80 14 5 5 2787 1 9.2 7639  14.63  15.22
171 LCA-8934-1 CTPB 80 14 5 5 2787 1 9.2 89036 1557 16.29
172 LCA-8934-1 CTPB 80 14 5 5 2787 1 9.2 9570  16.10 16.79
173 LCA-8934-1  CTPB 80 14 5 5 2787 1 9.2 105.63 1722 17.54
174  LCA-8934-1 CTPB 80 14 5 5 2787 1 9.2 14458 19.76  20.11
175 LCA-8935-1 CTPB 80 14 5 5 3163 1 5.1 69.50 1499 14.74
176 LCA-8935-1 CTPB 80 14 5 5 3163 1 5.1 83.15 1626 1595
177 LCA-8935-1  CTPB 80 14 5 5 3163 1 5.1 106.18 1836 17.83
178  LCA-8935-1 CTPB 80 14 5 5 3163 1 5.1 113.97 1877 18.42
179  LCA-8935-1 CTPB 80 14 5 5 3163 1 5.1 118.66 1897 18.76
180  LCA-8935-1 CTPB 80 14 5 5 3163 1 5.1 14782 2093  20.67
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Supplementary Table S1. Training dataset used to train ANN model 1

1%0 Name Binder I;,P ‘I’aner f;: ﬁnlnsli)ze ﬁ;gsﬁ) Fe,0,% fnefz(/?gi:)SA P, bar :ﬁm/s iljnljn/s
181 LCA-8936-1 CTPB 80 14 5 5 3634 1 9.2 5357 1461 1529
182 LCA-8936-1 CTPB 80 14 5 5 3634 1 9.2 7846  17.09 17.77
183 LCA-8936-1 CTPB 80 14 5 5 3634 1 9.2 80.08 1796 18.67
184  LCA-8936-1 CTPB 80 14 5 5 3634 1 9.2 12321 2123 2119
185  LCA-8936-1 CTPB 80 14 5 5 3634 1 9.2 131.62 2177 21.72
186 LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 5495  17.86 18.03
187  LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 57.64 1872 184
188  LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 7405 2037 2044
189  LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 7570 2040  20.63
190  LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 93.84 2223 22.68
191  LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 10590 2337 23.94
192 LCA-8954-1 CTPB 80 14 5 5 5599 1 9.2 10859  23.83 2421
193 LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 2241 1013 10.19
194  LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 4392 1410 14.84
195 LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 47.09 1473 1531
196  LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 7439 1786 18.57
197  LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 7936 1923  19.11
198  LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 82.74 1961 19.47
199  LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 107.56  22.17  22.01
200  LCA-8955-1 CTPB 80 14 5 5 5599 1 5.1 136.93 2479 24.67
201  LCA-8967-1 CTPB 809 14 5 5 3196 0.1 26.4 1386 615 675
202 LCA8967-1 CTPB 809 14 5 5 3196 0.1 26.4 2723 864  8.62
203 LCA8967-1 CTPB 809 14 5 5 3196 0.1 26.4 33.03 9.9 934
204 LCA-8967-1 CTPB 809 14 5 5 3196 0.1 26.4 43.09  10.19  10.39
205 LCA-8967-1 CTPB 809 14 5 s 3196 0.1 26.4 47.16 1072 10.78
206 LCA-8967-1 CTPB 809 14 5 5 3196 0.1 26.4 6846  12.65 12.61
207 LCA8967-1 CTPB 809 14 5 5 3196 0.1 26.4 13417 17.65 18.15
208 LCA-8968-1 CTPB 809 14 5 5 3196 0.1 5.1 27.10 836 8.6l
200 LCA8968-1 CTPB 809 14 5 5 3196 0.1 5.1 3613 947  9.83
210 LCA-8968-1 CTPB 809 14 5 5 3196 0.1 5.1 4137 998 1041
211  LCA8968-1 CTPB 809 14 5 5 3196 0.1 5.1 4537 1031 10.82
212 LCA8968-1 CTPB 809 14 5 5 3196 0.1 5.1 66.40  12.09  12.65
213 LCA8968-1 CTPB 809 14 5 5 3196 0.1 5.1 69.98 1242 12.94
214  LCA8968-1 CTPB 809 14 5 5 3196 0.1 5.1 123.76 1643 175
215  LCA8969-1 CTPB  80.8 14 5 5 3359 0.2 10 1682 742 7.63
216 LCA-8969-1 CTPB  80.8 14 5 5 3359 0.2 10 2344 1064 8.96
217  LCA-8969-1 CTPB  80.8 14 5 5 3359 0.2 10 3158 996 1044
218  LCA-8969-1 CTPB  80.8 14 5 5 3359 0.2 10 5081 1229  12.886
219 LCA-8969-1 CTPB  80.8 14 5 5 3359 0.2 10 56.67 1280 13.47
220 LCA-8969-1 CTPB 808 14 5 5 3359 0.2 10 8115 1514 1571
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Supplementary Table S1. Training dataset used to train ANN model 1

1%0 Name Binder I;,P ‘I’aner f;: ﬁnlnsli)ze ﬁ;gsﬁ) Fe,0,% fnefz(/?gi:)SA P, bar :ﬁm/s iljnljn/s
221  LCA-8969-1 CTPB 808 14 5 5 3359 0.2 10 15713 2101 21.67
222 LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 1393 673 695
223 LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 2586 1115 9.19
224  LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 33.09 1026 10.41
225  LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 53.57 1257 12.82
226  LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 5023 1316 13.36
227  LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 84.05 1575 15.58
228  LCA-8969X-2 CTPB  80.8 14 5 5 3359 0.2 8.4 16472 2195 21.87
229 LCA-8970-1 CTPB 804 14 5 5 2440 0.6 9.2 26.89 843 817
230  LCA-8970-1 CTPB 804 14 5 5 2440 0.6 9.2 3661 955 957
231  LCA-8970-1 CTPB 804 14 5 5 2440 0.6 9.2 4433 1046  10.46
232 LCA-8970-1 CTPB 804 14 5 s 2440 0.6 9.2 5378 1125 1137
233 LCA-8970-1 CTPB 804 14 5 s 2440 0.6 9.2 7019 1262 12.72
234 LCA-8970-1 CTPB 804 14 5 5 2440 0.6 9.2 73.64 1293 12.98
235 LCA8970-1 CTPB 804 14 5 5 2440 0.6 9.2 15237 1844 1856
236 LCA-8981-1 CTPB  80.6 14 5 5 4715 0.4 3 1241 627 693
237  LCA-8981-1 CTPB  80.6 14 5 5 4715 0.4 3 3592 10.85 11.26
238 LCA8981-1 CTPB  80.6 14 5 5 4715 0.4 3 3896 1146 11.66
239 LCA-8981-1 CTPB  80.6 14 5 5 4715 0.4 3 5481 1321 13.33
240 LCA8981-1 CTPB  80.6 14 5 5 4715 0.4 3 62.54 1382 14.02
241  LCA-8971-1 CTPB  80.7 14 5 5 2821 0.3 3.7 2558 752 771
242 LCA-8971-1 CTPB 807 14 5 5 2821 0.3 3.7 2985  8.13 828
243 LCA-8971-1 CTPB 807 14 5 5 2821 0.3 3.7 3778 879 921
244  LCA-8971-1 CTPB 807 14 5 5 2821 0.3 3.7 4047  9.14 948
245 LCA-8971-1 CTPB 807 14 5 5 2821 0.3 3.7 5085  10.85 11.14
246  LCA-8971-1 CTPB 807 14 5 5 2821 0.3 3.7 60.95 1092 11.22
247 LCA-8971-1 CTPB 807 14 5 5 2821 03 3.7 117.69  15.09 15.72
248  LCA-8973-1 CTPB 807 14 5 5 1520 0.3 5.1 227 632 6.7
249  LCA8973-1 CTPB 807 14 5 5 1520 03 5.1 3027 724 757
250 LCA-8973-1 CTPB  80.7 14 5 5 1520 0.3 5.1 3344 7.62  7.89
251  LCA-8973-1 CTPB 807 14 5 5 1520 0.3 5.1 5281 935 938
252 LCA8973-1 CTPB 807 14 5 5 1520 0.3 5.1 10046  12.65 11.95
253  LCA-8973-1 CTPB  80.7 14 5 5 1520 0.3 5.1 12755 1374 1332
254  LCA-8977-1 CTPB 809 14 5 5 1317 0.1 26.4 3061 732 77
255  LCA8977-1 CTPB 809 14 5 5 1317 0.1 26.4 3082 737 172
256  LCA-8977-1 CTPB 809 14 5 5 1317 0.1 26.4 3489 772 8.06
257  LCA-8977-1 CTPB 809 14 5 5 1317 0.1 26.4 5088  9.17  9.17
258 LCA-8977-1 CTPB 809 14 5 5 1317 0.1 26.4 9411  11.84 1151
259  LCA-8977-1 CTPB 809 14 5 s 1317 0.1 26.4 12362 13.13  13.05
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Supplementary Table S2. Validation dataset of ANN model 1

;-o Name Binder ?A)P !;i“der f‘j: alnsli)ze 2:2?;:) Fe,0,% flflzzzsn?)SA P, bar Elm/s fjnljn/s :1/2v
1 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 20.27 10.01  9.99 -0.17
2 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 33.99 1290 12.48 -3.27
3 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 41.85 13.97 13.83 -1.00
4 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 60.40 16.26 16.46 1.25
5 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 65.91 17.30  17.09 -1.19
6 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 98.32 19.89  20.1 1.06
7 LCA-8906-1 HTPB 77 12 10 15 3985 1 8.4 113.69 21.51 21.32 -0.90
8 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 22.82 7.32 7.21 -1.43
9 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 39.09 9.30 9.73 4.66
10 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 44.26 9.88 10.32 4.44
11 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 59.78 11.20  11.62 3.73
12 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 61.85 11.38 11.76 3.34
13 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 109.70 14.50 14.29 -1.47
14 LCA-8978-1 CTPB 80 14 5 5 1532 1 9.4 129.55 15.77 15.13 -4.07
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Supplementary Figure S2. Training set scatter graph of experimental r vs ANN predicted r for ANN model 2.

Supplementary Table S3. Training dataset used to train ANN model 2

S. No Propellent Catalysts Heat release J/g Pressure (bar) r (mm/s) ANNr, mm/s % dev

1 AP-HTPB No 440 30 6.19 6.22 0.48
50 7.31 7.25 -0.82
70 8.881 8.9 0.21

2 AP-HTPB MnOx-A 873 30 5.6 5.86 4.64
50 8.67 8.62 -0.57
70 11.72 11.73 0.08

3 AP-HTPB MnOx-B 1438.2 30 6.1 6.07 -0.49
50 9.6 9.62 0.21
70 13.04 13.04 0

4 AP-HTPB MnOx-E 1893.9 30 10.05 10.08 0.29
50 16.11 16.12 0.06

5 AP-HTPB Fe203 1757 30 12.22 12.19 -0.24
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Supplementary Table S4. Validation dataset used to test ANN model 2

S.No Propellent Catalysts Heat release in J/g  Pressure (bar) r (mm/s)  ANNr, mm/s % dev
1 AP-HTPB MnOx-E 1893.9 70 21.22 20.75 -2.21
2 AP-HTPB Fe203 1757 50 18.91 19.12 1.11
70 21.74 213 -2.02
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Supplementary Figure S3. Training set scatter graph of experimental r vs ANN predicted r for ANN model 3.

Supplementary Table S5. Training dataset used to train ANN model 3

S.No Name AP %  Binder % Al %  catalyst% P, bar Ea (KJ/mol) catalyst r,mm/s ANN r, mm/s
1 FA-micro 80.8 17.6 1 0.6 40.00 132.70 u-Fe203 7.60 7.70
2 FA-micro 80.8 17.6 1 0.6 50.00 132.70 u-Fe203 8.40 8.41
3 FA-micro 80.8 17.6 1 0.6 60.00 132.70 u-Fe203 9.20 9.14
4 FA-micro 80.8 17.6 1 0.6 70.00 132.70 u-Fe203 9.80 9.86
5 FA-micro 80.8 17.6 1 0.6 80.00 132.70 u-Fe203 10.50 10.54
6 FA-micro 80.8 17.6 1 0.6 90.00 132.70 u-Fe203 11.20 11.17
7 FA-micro 80.8 17.6 1 0.6 100.00 132.70 u-Fe203 11.65 11.71
8 FA-micro 80.8 17.6 1 0.6 110.00 132.70 u-Fe203 12.20 12.19
9 FA-micro 80.8 17.6 1 0.6 120.00 132.70 u-Fe203 12.60 12.59
10 FB-nano 80.8 17.6 1 0.6 40.00 199.90 n-Fe203 9.50 9.49
11 FB-nano 80.8 17.6 1 0.6 50.00 199.90 n-Fe203 10.25 10.17
12 FB-nano 80.8 17.6 1 0.6 60.00 199.90 n-Fe203 10.85 10.79
13 FB-nano 80.8 17.6 1 0.6 70.00 199.90 n-Fe203 11.20 11.33
14 FB-nano 80.8 17.6 1 0.6 80.00 199.90 n-Fe203 11.70 11.80
15 FB-nano 80.8 17.6 1 0.6 90.00 199.90 n-Fe203 12.00 12.19
16 FB-nano 80.8 17.6 1 0.6 100.00 199.90 n-Fe203 12.40 12.52
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Supplementary Table SS5. Training dataset used to train ANN model 3

S.No Name AP %  Binder % Al % catalyst% P, bar Ea (KJ/mol) catalyst r,mm/s ANN r, mm/s
17 FB-nano 80.8 17.6 1 0.6 110.00 199.90 n-Fe203 12.80 12.78
18 FB-nano 80.8 17.6 1 0.6 120.00 199.90 n-Fe203 13.20 12.99
19 FC 81.4 17.6 1 0 40.00 358.00 no 6.00 6.00
20 FC 81.4 17.6 1 0 50.00 358.00 no 6.50 6.52
21 FC 81.4 17.6 1 0 60.00 358.00 no 6.95 7.00
22 FC 81.4 17.6 1 0 70.00 358.00 no 7.40 7.44
23 FC 81.4 17.6 1 0 80.00 358.00 no 7.80 7.84
24 FC 81.4 17.6 1 0 100.00 358.00 no 8.50 8.51
25 FC 81.4 17.6 1 0 110.00 358.00 no 8.80 8.78
26 FC 81.4 17.6 1 0 120.00 358.00 no 9.10 9.01
27 CP-1 68.1 13.9 18 0 50.00 260.40 no 4.10 4.03
28 CP-2 68.1 13.9 18 0 70.00 260.40 no 5.20 5.29
29 CP-3 68.1 13.9 18 0 100.00 260.40 no 6.75 6.71
30 CP-2 67.1 13.9 18 1 50.00 210.40 G-TiO2 5.60 5.70
31 CP-4 67.1 13.9 18 1 100.00 210.40 G-TiO2 8.30 8.23
32 CP-3 67.1 13.9 18 1 50.00 196.20 TiO2 6.50 6.49
33 CP-4 67.1 13.9 18 1 70.00 196.20 TiO3 7.75 7.62
34 CP-5 67.1 13.9 18 1 100.00 196.20 TiO4 9.00 9.06
35 CP-CuO1 66 17 15 2 10.00 140.00 CuO 391 4.43
36 CP-CuO2 66 17 15 2 30.00 140.00 CuO 6.85 6.52
37 CP-Cu0O3 66 17 15 2 50.00 140.00 CuO 8.89 8.71
38 CP-CuO4 66 17 15 2 70.00 140.00 CuO 10.56 10.44
39 CP-CuO2 66 17 15 2 10.00 123.00 CuO 3.62 4.09
40 CP-CuO3 66 17 15 2 30.00 123.00 CuO 6.62 6.22
41 CP-CuO4 66 17 15 2 50.00 123.00 CuO 8.77 8.69
42 CP-CuO5 66 17 15 2 70.00 123.00 CuO 10.55 10.86
43 CP-Cu0O6 66 17 15 2 100.00 123.00 CuO 12.84 12.77
44 CP-CuO-n 66 17 15 2 10.00 77.20 n-CuO 10.08 9.84
45 CP-CuO-n 66 17 15 2 30.00 77.20 n-CuO 15.13 14.93
46 CP-CuO-n 66 17 15 2 70.00 77.20 n-CuO 20.71 21.26
47 CP-CuO-n 66 17 15 2 100.00 77.20 n-CuO 23.63 22.65
48  CP-CuO 74 25 0 1 1.01 27.00 n-CuO 2.64 2.09
green syn

49 CpP 75 25 0 0 1.01 41.00 no 1.22 1.19
50 CP 75 25 0 0 1.01 20.30 no 1.22 1.20
51 CP-NiCo 74 25 0 1 1.01 16.50 Ni-Co 2.08 2.02
52 CP-NiCu 74 25 0 1 1.01 17.70 Ni-Cu 1.77 2.03
53 CP-NiZn 74 25 0 1 1.01 18.40 Ni-Zn 1.59 2.03
54 CP 75 25 0 0 1.01 37.73 no 1.19 1.19
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Supplementary Table SS5. Training dataset used to train ANN model 3

S.No Name AP %  Binder % Al % catalyst% P, bar Ea (KJ/mol) catalyst r,mm/s ANN r, mm/s
55 CP-Ce02 74 25 0 1 1.01 27.83 Ce02 2.00 2.10
56 CP-Nd203 74 25 0 1 1.01 2143 Nd203 1.42 2.05
57 CP-Pr203 74 25 0 1 1.01 26.65 Pr203 1.71 2.09
58 cp 75 25 0 0 1.01 37.73 no 1.19 1.19
59 CP-FeC204 74 25 0 1 1.01 21.43 FeC204  2.70 2.05
60 CP-NiC204 74 25 0 1 1.01 31.30 NiC204  1.81 2.13
61 CP-CoC204 74 25 0 1 1.01 26.56 CoC204  2.90 2.09
62 CP-CuO 74 25 0 1 1.01 27.00 n-CuO 2.64 2.09
green syn
63 CP 75 25 0 0 1.01 41.00 no 1.22 1.19
64 CP 75 25 0 0 1.01 20.30 no 1.22 1.20
65 CP-NiCo 74 25 0 1 1.01 16.50 Ni-Co 2.08 2.02
66 CP-NiCu 74 25 0 1 1.01 17.70 Ni-Cu 1.77 2.03
67 CP-NiZn 74 25 0 1 1.01 18.40 Ni-Zn 1.59 2.03
68 CP 75 25 0 0 1.01 37.73 no 1.19 1.19
69 CP-Ce02 74 25 0 1 1.01 27.83 Ce02 2.00 2.10
70 CP-Nd203 74 25 0 1 1.01 21.43 Nd203 1.42 2.05
71 CP-Pr203 74 25 0 1 1.01 26.65 Pr203 1.71 2.09
72 cP 75 25 0 0 1.01 37.73 no 1.19 1.19
73 CP-FeC204 74 25 0 1 1.01 21.43 FeC204  2.70 2.05
74 CP-NiC204 74 25 0 1 1.01 31.30 NiC204 181 2.13
75 CP-CoC204 74 25 0 1 1.01 26.56 CoC204  2.90 2.09
76 CP-CuO 74 25 0 1 1.01 27.00 n-CuO 2.64 2.09
green syn
77 CP 75 25 0 0 1.01 41.00 no 1.22 1.19
78 CP 75 25 0 0 1.01 20.30 no 1.22 1.20
79 CP-NiCo 74 25 0 1 1.01 16.50 Ni-Co 2.08 2.02
80 CP-NiCu 74 25 0 1 1.01 17.70 Ni-Cu 1.77 2.03
81 CP-NiZn 74 25 0 1 1.01 18.40 Ni-Zn 1.59 2.03
82 cP 75 25 0 0 1.01 37.73 no 1.19 1.19
83 CP-Ce02 74 25 0 1 1.01 27.83 Ce02 2.00 2.10
84 CP-Nd203 74 25 0 1 1.01 21.43 Nd203 1.42 2.05
85 CP-Pr203 74 25 0 1 1.01 26.65 Pr203 1.71 2.09
86 CP 75 25 0 0 1.01 37.73 no 1.19 1.19
87 CP-FeC204 74 25 0 1 1.01 21.43 FeC204  2.70 2.05
88 CP-NiC204 74 25 0 1 1.01 31.30 NiC204 181 2.13
89 CP-CoC204 74 25 0 1 1.01 26.56 CoC204  2.90 2.09
90 CP-CuO 74 25 0 1 1.01 27.00 n-CuO 2.64 2.09
green syn
91 CP 75 25 0 0 1.01 41.00 no 1.22 1.19
92 cp 75 25 0 0 1.01 20.30 no 1.22 1.21
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Supplementary Table S5. Training dataset used to train ANN model 3

S.No Name AP %  Binder % Al % catalyst% P, bar Ea (KJ/mol) catalyst r,mm/s ANN r, mm/s
93 CP-NiCo 74 25 0 1 1.01 16.50 Ni-Co 2.08 2.02

94 CP-NiCu 74 25 0 1 1.01 17.70 Ni-Cu 1.77 2.03

95 CP-NiZn 74 25 0 1 1.01 18.40 Ni-Zn 1.59 2.03

96 CP 75 25 0 0 1.01 37.73 no 1.19 1.19

97 CP-Ce0O2 74 25 0 1 1.01 27.83 Ce02 2.00 2.10

98 CP-Nd203 74 25 0 1 1.01 21.43 Nd203 1.42 2.05

99 CP-Pr203 74 25 0 1 1.01 26.65 Pr203 1.71 2.09

100 Cp 75 25 0 0 1.01 37.73 no 1.19 1.19

101 CP-FeC204 74 25 0 1 1.01 21.43 FeC204 2.70 2.05

102 CP-NiC204 74 25 0 1 1.01 31.30 NiC204 1.81 2.13

103 CP-CoC204 74 25 0 1 1.01 26.56 CoC204 2.90 2.09

Supplementary Table S6. Validation dataset of ANN model 3

S.No Name AP % Binder % Al % catalyst% P,bar Ea (KJ/mol) catalyst r,mm/s ANNrmm/s % dev
1 FC 81.4 17.6 1 0 90.00  358.00 no 8.20 8.19 -0.12
2 CP-CuO5 66 17 15 2 100.00  140.00 CuO 12.67 11.62 -8.28
3 CP-CuO-n 66 17 15 2 50.00  77.20 n-CuO 18.28 18.99 3.88
4 CP-3 67.1 13.9 18 1 70.00  210.40 G-TiO2 6.75 6.80 0.74




