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Abstract; In order to further investigate the propagation law of the blast shock wave of emulsion explosive in the
blast tower,the shock wave overpressure of different dosages with different distances were measured by the shock
wave sensor. And the results show that the overpressure of air explosion shock wave decreases with the increase of the
blast center distance,but not decreases linearly,and increases with the increase of the amount of explosive quantity.
The average overpressure of the reflected wave is about 1.2 times that of the incident wave. The relative error of the
overpressure of the incident shock wave is 5% ~40% through comparing the experimental test value with the theo-
retical calculating value, mainly because the selection of the TNT equivalent coefficient of emulsion explosive is
small. Moreover, the relative error of reflected shock wave overpressure is between 50% and 133%. The reason is
that the traditional calculation formula of reflected overpressure is mainly aimed at the rigid wall surface. But the sur-
face and wall of the explosion tower are made of multi-porous materials, which have the effect of energy absorption.
Finally ,based on the experimental test results and the explosion similarity law,the formula for calculating the shock
wave overpressure applicable to the explosion tower was obtained by regression,and the average relative error after

fitting correction was about 12%.
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Fig. 1 Sketch of surface reflection of air explosion shock wave
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Fig. 3 Shock wave testing system
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Table 1 Shock wave calculation values and test values

o e BEET/m
#lt/ke MERE 1.2 1.6 2.0
AGHE/kPa 37 26 14
0.01 At HE A/ kPa 28 18 13
: R 48/ kPa 41 33 20
R EHTEE/kPa 85 57 30
ASHE/kPa 46 40 37
0.00 NGB8/ kPa 41 25 18
: R 48/ kPa 54 44 43
F 518 {E/kPa 108 92 85
AGHE/kPa 55 43 33
0.03 NGB8/ kPa 52 32 2
' R §HE/kPa 57 53 43
F 518 {E/kPa 133 100 75
AGHE/kPa 67 48 44
0 04 NGB8/ kPa 62 37 26
: R §HE/kPa 77 59 56

JETHE B/ kPa 168 114 103
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Fig. 4 Shock wave time-history curves of 30 g charge at different distances from the sensor
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Fig. 5 Curve of incidental overpressure of shock

wave with detonation center distance
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Table 2 Incident shock wave velocity meter

25/ kg 0.01 0.02 0.03 0.04
ABshE iR/ (m-s™1) 352 356 347 346

3.2.2 R Ek B

B P9 s 4 o b R A P 1 R o BEL AR £ oy
LRANIE 6, AT LU T, BRI TN 2 e o U8 I ) e s
g {1 25 O LB i 28 AL B R 5 e D A AR T
AR B,

801

+10g —A—30g

701 ——20g —+40g
&60-
= sof
40

= \\-

112 1i4 116 1I.8 210
180 HE /m
NG s Ryl e i N S s 2

Fig. 6 Shock wave reflection overpressure

versus detonation center distance
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Table 3 Reflected shock wave velocity table
e/ kg 0.01 0.02 0.03 0.04

Bt/ (m-s™t) 472 551 534 513
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Table 4 Relative errors of traditional empirical

formula for air explosion overpressure

BRE/m

hE/k ; 7y

Hitks  RERE 1.2 1.6 2.0
0.01 AGHRZE/ % -24.3  -30.8 -7.1

) AR/ % 107.3 72.7 50.0
0.0 AFHRE/ % -10.9 -37.5 -51.4
) AR/ % 100.0 109.1 97.7
0.03 AGHRZE/ % -5.5 -25.6 -33.3
) RHHRE/ % 133.3 100.0 75.0
0.04 AFHRE/ % -7.5 -22.9  -40.9
) AR/ % 118.2 93.3 83.9
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Fig. 7 Relation curve of reflective overpressure and incidental overpressure with detonation core distance

3.3 BRI RS ERA MBS
KT B R, S22 U IF

23 g bl AR = P R S A R A ehdr

BIFRIGERE R, i 3.2 ST, AR

Pz oy e 2 24 2R AT T, TS B B AR
L, 2 X BRI P 2 e R TR U b, SR A
AT VAT AT T5 8k o 5k SCHR I 358 & BRI e e 18
BB BN 2, W, X3 N 2s g o R



18

B

2020 4£ 6 H

KRR BB IEA IR LIS BOM , I N
AR B A BT AR RSB (12) B o
AP, = % + % + I%
RKP AP, iR ASHIRIE, MPa; R Jy#szgxt
PLBERS ,m/ kg 5Q HHEZGE (TNT %) ke,
SF 4 YRS BT [T AMHTAS Y T
AW (13)
J0.152,0.637 1368 , _ o9
R R R
(13)
KA AP, HIRKESS A ST HEIE, MPas R3804 18
BEZBL
K (13) MBARERE P K 0.99, FHiE
PRy i HEA T AL e A B
B A s e SE e A S A R (13)
T PEAT LA, A5 STME S5 T f 22 5, i3
e B T 20, KA e ok J P S B 1 5
(EHEAT X LG R I A S R 5 1E 10% 7245, T3
HiHREA N 12. 1%, B T (13) 33 FRE
¥4 /N2 BB 25 2 4R p ks I A A ST R FE T

HIEH

xS AGHERXMESTHMENX R

Table 5 Relationships between measured

(12)

AP,

and predicted values of incident shock waves

@/ R BiRY/m iy
kg Bl 1.2 1.6 2.0 R#E/%
0.01 B/ kPa 37 26 14

WifE/kPa 40 29 22
SEMifE/kPa 46 40 37

0.02
Will{E/kPa 51 37 29 12.1
0.03 SElifE/kPa 55 43 33
WM&/ kPa 58 44 34
0.04 SCl{E/kPa 67 48 44
(& kPa 63 48 38
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