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Fig.1 The sketch of BP net
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Table 1 The components and their contents of PEE Table 2 The preparation processes parameter of PEE
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/(%) 7 /(%) /(%) /(%) /(g/s) ,C / (x/s) / (MPa)

8§7~93 0~8.0 1.5~2.5 3.6~-5.5 0.1~0.5 55 ~110 110 ~ 150 10 ~ 16 0.1~0.5




5

432 JE 5 T o 23 %

3.2 HH RN S E

7 i L AN 2 e VR B, [R] I 38 L% 75 R B AR 77 AR, BT BA, 7E FLAGK IR VE 25 DLk ), 2120k
7 i R R A% LUAE R AR AR . T DU SRVPAN KE 2GR NE R RE 4B AR IR 2, Wi B AE VB VR
FESE. T REAGEA R E S R A ORI R ZE IR, AR A A 5, BT RO
EOA A, IR A 2 B SN D B RPE M VEZi B PERe . IR D 577 A P WA D /P (1
s (m/s)/ C¥/kg )OVEAFLALKR R VE 25 B B A % b, ELAR S P B30 52

T R IR B BE T 4% LR PR AN [ 25 AN R 28 205640 R 7= s AR 95, B e AR R B AL 1) i
R A — AN 1 R
3.3 RETARE

Rebert!™ IE W, £ — 2T W, &/ —ABJZH BP M Al LSRR n 468 m 4ERIBLET. BT
DA, 75 FLAR IR NE 25 () i) 2 AL A 2 e FH &5 — NBRZ ) BP 4% .

BeUZ T A RIECH A FE BRI A S R B R A Aok m Y, WX ©).

n=Im+1+a ©)

A n ARRENT SEE ; m A2 SEA YRR A% LU R 2= N4, BV N T S E 5 L R =
sECH, BRI AR LI — N S e A1~ 10 Z 2L

B 2T RUBURR 2, 28 R TN 280 SR AR 4, B3 s — AN D TN Z AN 2 B . AR
(6), BB ETT RN 12,

FRHE CA Lo 7, SR I S5 E 2, B2 —A 3 )2 BP PR HEAL, A5 9 NN AL A BIARER
PR 5 K TR B AT AR S IR IRk is B LA IR R T8 R 8 55 5 — AN T L ARER L
A IRNE 25 VR REAN A LE (PR A 5 AR (1) BUAED D 5 12 AN FH SR AR VIR I 28 T B80KE BE I B2 19 R

IR BAR, RN E 58 ZREERE — A 9OX 12 YR, BRE 5% ERERRE —NEF 12
v iOICIE=

4 LA R N H

4.1 BALIZR
W TR R B 45 M C i 5 s R B BN GRAE AR, 0 mT DAAR 3 A5 R f) 25 g RASE 7Y B335 1 47 )11 25
WIERREA B2, B FRORS BE B i . AR X LA IR 25T 70 A b i AR 3R A i dls, 63 17 20 MRS
YRR BN ZRBEAS, A K3 WA 3.
3 BRI A A S
Table 3 The training data of model

o B4R ) WETESH .
6% mms ok A e wm o RIS ) kg
/ (g/s) ,C /(/s)  /MPa

1 87 6.5 1.8 4.5 0.2 110 130 10 0.2 2150.7

2 88 6.0 1.7 4.0 0.3 80 130 13 0.4 2179.5

3 89 2.9 2.6 5.0 0.5 110 120 10 0.4 1992.7

4 93 1.5 1.6 3.7 0.2 110 140 10 0.3 1974.3

5 89 4.3 1.9 4.5 0.3 80 140 13 0.3 1509.4

6 88 4.4 2.0 5.4 0.2 80 140 13 0.2 1541.9

7 88 4.8 2.3 4.5 0.4 55 140 13 0.3 1353.0

8 90 3.3 2.5 4.0 0.2 110 120 10 0.5 2102.7

9 93 1.7 1.5 3.6 0.2 80 130 10 0.2 2350.8

10 88 4.8 1.8 5.0 0.4 80 140 10 0.5 1377.5
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/ (g/s) /€ /(G/s)  /MPa

11 89 4.5 2.2 3.8 0.5 110 120 13 0.1 1909.1

12 89 4.5 1.6 4.8 0.1 110 140 13 0.2 1772.0

13 89 5.0 1.8 3.9 0.3 110 140 10 0.2 2271.2

14 89 3.6 2.2 5.0 0.2 80 140 13 0.2 1307.3

15 92 2.4 1.6 3.8 0.2 110 120 13 0.2 2006.2

16 87 5.1 2.3 5.1 0.5 80 120 13 0.2 2453.6

17 88 6.3 1.7 3.6 0.4 80 140 13 0.2 2051.4

18 92 2.6 1.5 3.8 0.1 55 120 16 0.2 1444.6

19 90 4.7 1.5 3.6 0.2 110 140 16 0.1 2227.5

20 91 3.1 1.8 3.8 0.3 110 140 13 0.3 2171.4
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Table 4 Some predicted results of model

Pk AR OF)  WELEZR PR H H
G mmi ok R gamm wm o W REEIRRR S () g
/ (g/s) /€ /(G/s)  /MPa

1 90 4.3 2.0 3.5 0.2 80 140 10 0.3 2443 .4

2 90 3.4 2.2 4.0 0.4 80 130 13 0.1 1948.4

3 89 5.1 1.9 3.8 0.2 80 140 13 0.4 2086.2

4 92 2.4 1.8 3.6 0.2 110 110 16 0.4 2152.7

5 93 1.9 1.5 3.5 0.1 110 130 13 0.1 1946.7

6 89 3.8 2.3 4.5 0.4 110 120 10 0.1 1622.8

7 90 3.7 2.2 3.8 0.3 80 130 10 0.2 2124.2

8 91 2.1 2.1 4.6 0.2 110 130 13 0.1 1514.4

9 90 3.6 2.0 3.9 0.5 80 140 13 0.3 2091.1
10 87 6.4 1.8 4.3 0.5 110 150 13 0.4 1256.7
11 93 1.4 1.7 3.5 0.4 80 120 13 0.4 2563.8
12 91 2.8 1.5 4.4 0.3 80 120 16 0.2 1930.8
13 91 3.0 1.6 4.0 0.3 80 120 10 0.2 2731.4
14 91 3.7 1.6 3.5 0.2 110 120 13 0.2 1905.4




434 frs JE 5 T o 23 %

gk 4
o A () WETESH e
BT pms K R e Rl SURERE SRR BRI ) (k)
/ (g/s) /€ /(G/s)  /MPa
15 92 2.1 1.7 4.0 0.2 80 130 16 0.3 1902.8
16 90 3.7 1.8 4.2 0.3 80 120 13 0.3 2369.2
17 87 7.0 2.0 3.8 0.2 80 120 10 0.4 2791.0
18 93 1.4 1.9 3.5 0.2 80 110 13 0.1 2042.3
19 90 3.3 1.9 4.5 0.3 80 120 16 0.1 1975.0
20 91 3.5 1.5 3.6 0.4 110 120 16 0.3 2278.9
i
91 3.0 1.7 4.0 0.2 110 130 10 0.2 2841.3
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Table 5 Optimized results of preparation parameters of some samples with same contents
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. U A R (%) HETESH “fiﬂii;J
%S T v D r—— Ik ?M&fﬁ'\lfﬁ T W5 R ) o LR
/(g/s) /C /(t/s)  /MPa gR 4R
1 89 4.5 2.3 3.8 0.4 80 130 10 0.2 2466.2 2320.1
2 91 2.7 2.4 3.6 0.3 110 130 10 0.3 2543.7 2496.6
3 90 2.5 1.7 4.5 0.3 110 130 10 0.3 2321.8 2443.3
4 89 4.0 2.1 4.5 0.4 110 130 10 0.2 2622.8 2459.9
5 90 3.7 2.2 3.8 0.3 110 130 10 0.2 2494.5 2598.4
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A BP net model of optimizing selection for preparation of
powdery emulsion explosives

DUAN Baou"? , WANG Xu-guang’s SONG Jin-quan’
(1. Engineering Blasting Institute, Liaoning Techanical University,
Fuxin 123000, Liaoning, China;
2. Ciwvil and Environgment Engineering School, University of Science
and Technology, Betjin 100083, China;
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Abstract: An optimizing selection model for preparation of PEE (Pow dery Emulsion Explosives) is proposed
based on the BP (Back Propagation) net theory. The model has been trained using the data from PEE man-
ufacturing practice. Then it is used for optimizing test samples. The optimized value of the capability to
cost ratio is about 2841.3 (m/s)/ ( ¥/kg), with a relative error of only 2.7 % compared with the actual
value, i.e., 2767.4 (m/s)/ ( ¥/kg). The model can also be used to optimize the manufacturing parame-
ters for explosives of the same prescription. The optimized parameters are very close to those from practice,
demonstrating the capability of the model.

Key words: mechanics of explosion; optimizing selection model; the neural network theory; powdery emul-

sion explosives; preparation;
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