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Table 1 The experiment raw materials
No. raw materials  specification manufacturer
1 RDX L RES TLARIT IR L LT
- PN ER (MNEN
2 Tk AP Dgo 929120 pm T A A
3 g AP D5 %1209 3 pm [RS8 NINE y fu NG
RAIERIE PIp— .
4OBmEBL U BRI ARAT
SFAIERE " y =
SOBMEBL b g BRI
' HTPB 5k -
6  binder 7R [EEFY

B e Eon A

T—5ifk, 2— gy, 3—REMEZ, 4—F%E

Fig.1 Sketch of experiment device

1—shell, 2—center charge, 3—thermobaric explosive,

4—detonator
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Table 2 The experiment formulations and peak overpressures

peak overpressure/kPa

No. RDX/% coarse AP/%  fine AP/% AlCT) /% AlCTT) /% binder/%
3m 9m
1 58.0 0.0 0.0 12.0 18.0 12.0 230.5 b.vig|
2 29.9 0.0 24.9 13.2 19.7 12.3 211.3 28.0
3 45.5 0.0 10.1 13.3 20.0 11.1 212.4 28.7
4 35.5 0.0 14.2 15.8 23.8 10.7 191.5 29.1
5 35.8 14.3 0.0 16.0 23.9 10.0 195.6 30.2
6 49.1 0.0 0.0 16.4 24.5 10.0 196.0 31.9
F3 UGB R ML
Table 3 The standardization of original data
X1 X2 X3 Xa Xs Xo
1.503483843 -0.40824829 -0.803906115 -1.332033310 -1.33004563 1.646618465
-1.187464946 -0.40824829 1.637223429 -0.679608832 -0.710572323 0.344693639
0.306442567 -0.40824829 0.186270929 -0.625240125 -0.601253504 0.419283082
-0.651190454 -0.40824829 0.588223987 0.733977538 0.783451536 -0.997916338
-0.622461464 2.041241452 -0.803906115 0.842714952 0.819891142 -0.719901141
0.651190454 -0.40824829 -0.803906115 1.060189778 1.038528780 -0.692777707
R4 JELTH S FASS 3 m R RO R AL
Table 4 The coefficients of peak overpressures at 3 m correlated with 5 compositions
& & & &4 &s
0.963778819 0.443917986 0.399337710 0.352134899 0.352291624
0.520714528 0.701669466 0.565568830 0.625920239 0.61830382
0.982002156 0.679079755 0.913485521 0.620925242 0.626859391
0.856909857 0.756775109 0.511574751 0.488427048 0.481038879
0.991533278 0.370154694 1.000000000 0.515517946 0.519402273
0.488516129 0.555300945 0.886955581 0.983052666 0.485252468

TEZR 4 EEaE I # BRR(5) A(6) A A H &L R5 MEZH S A4S 3 m R B O I AR I R G A

BERE SEBE M IR HEE 45 I 5, Table 5 The correlation degree and polarity of peak over-
L I £ 36 43 BT JEE U, I 8, 26 BB JBE G 11 T pressure at 3 m associated with 5 compositions

JPo SR PSR SC R Y. R 5 nT LA W B factor " " " " "

O 3 m Lb R A 5 HE 25 b 5 T 2H g3 1 R IR B R /N ;2;2'2“0” 0.8117 0.6398 0.7288 0.5147 0.5144

ﬁiﬁ'\j‘]: _‘IEJ—E\E‘}:/E% RDX\ﬁéH} AP\Iﬂk Ap(ﬁl%ﬁ%) D polarity 1 -1 1 -1 -1

FRARsoRr T (FORHE) Rl I (5ORHK) o order 1 3 2 4 5
ENREPI:hEy %N S PO YN SR N

BRKo RS WL 3 m AL d BB R BAE ST ke A2 5 RIS 9 m ORI ) SRR N IR

ik PR A R 2 B RE ME 25 (RDX) AN B 4 AP, 43 #r IR IR v]f Table 6 The correlation degree and polarity of peak overpres-

BT, S REVE 25 /E i R 4 4y, 19 S i 1 TR il RE sure at 9 m associated with 5 compositions

Oy = R B R < BN Gl £ e S O v 0 N ) VAR factor n r s 3 15

K, REf% 1 P R S L 1447 b By T ;Z;S;’“O” 0.5955 0.6902 0.5696 0.7688 0.7732
i WA [R) #F 19 5 16 X BE R0 9 m b i i M s E polarity . : . : :

ﬁgj‘}?@?‘é@éﬁﬂf ’g'ﬂj%ﬂ%@ 6, order 4 3 5 2 1
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Fig.2 The correlation degree of overpressures at 3 m and 9 m
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Application of Grey Correlation Analysis in the Formulation Design of Thermobaric Explosive

HUANG Ju, WANG Bo-liang, ZHONG Qian, HUI Jun-ming
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Based on the blast field test results of 1 kg thermobaric explosive, the method of grey correlation analysis was used to
investigate the influence rule of 5 raw materials and their contents on blast performances. The results show that the reduced order of
the positive correlative factors investigated to the overpressure at 3 m from the explosion center is: high explosive RDX, fine particles
of ammonium perchlorate( AP); and with the overpressure at 9 m is. fine particles of aluminum powder AI(Il), coarse particles of
aluminum powder Al(I) and coarse particles of amonium perchlorate( AP). It indicates that high explosive RDX and fine particles of
AP are in favor of the overpressure at 3 m, but weaken the overpressure at 9 m. Whereas the aluminum powder with two particles
size and the coarse particles of AP have the inverse influence on overpressure at both distances.

Key words: explosion mechanics; thermobaric explosive; grey correlation analysis; formulation design
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