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Table 1 The additive quantity of the emulsifier and

sensitizer in the emulsion explosives
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Table 2 The explosion shock wave of the No. 1 emulsion
explosive at different time after pressed

at 15 cm from the host charge

No. deposited wave crest  air bubble pulse  shock wave
time /N period/ms energy/V? - s
1 9 min 28 s 2.043 52.1336 62.40
2 9 min 29 s 1.947 52.3255 62.93
3 1 h21 min 19 s 1.847 50.9464 45.88
4 3 h 16 min 38 s 1.860 51.9973 53.91
5 19 h 14 min 52 s 1.732 51.3055 56.66
6 4d7h6mn4ls 1.680 50.7636 45.87
7 15 d 35 min 41 s 1.796 50.3263 45.73
8 16 d 35 min 48 s 1.699 50.2563 34.16

No. emulsifier mass/ % sensitizer mass/ %
1 span-80 2 glass microballoon 2.5
Lp-1 1
2 span-80 2 glass microballoon 2.5
3 span-80 3 glass microballoon 2.5
4 span-80 4 glass microballoon 2.5
5 span-80 5 glass microballoon 2.5
6 span-80 3 glass microballoon 2
7 span-80 3 glass microballoon 3
8 span-80 3 glass microballoon 4
9 span-80 3 glass microballoon 5
10 span-80 3 expanded perlite 2
11 span-80 3 expanded perlite 3
12 span-80 3 expanded perlite 4
13 span-80 3 expanded perlite 5
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Table 3 The explosion shock wave of the No. 1 emulsion
explosive at different time after pressed

at 10 cm from the host charge

No. dep'osiled wave crest  air bul'ﬂ)le pulse  shock »\Z'ave
time /V period/ms energy/ V™ « ps

1 9 min 28 s 1.982 51.2682 56.71

2 9 min 29 s 1.888 51.3549 48.33

3 9 min 35 s 1.718 - 43.73

4 1 h17 min7 s 1.770 51.2492 52.26

5 17 h 15 min 35 s 1.827 51.6945 53.28

6 3d8h9 min30s 1.355 45.5609 27.60

7 5d17h2min58s 1.687 51.1999 48.94

8 14 d 35 min 56 s 0.787 30.5954 6.91
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Table 4 The explosion shock wave of the No. 2 emulsion

explosive at different time after pressed

at 20 cm from the host charge

No. deposited wave crest air bubble pulse shock wave
time /V period/ms  energy/V? -+ us

1 9 min 57 s 1.715 50.6182 42.50

2 10 min 10 s 1.564 50.1818 31.27

3 23 min 17 s 1.581 50.4000 31.64

4 23 min 43 s 1.993 50.1818 47.20

5 50 min 1.389 49.5273 27.40

6 57 min 40 s 1.499 49.7455 27.28

7 1 h 17 min 1.544 50.2909 31.48

8 1 h 45 min 1.620 49.8548 34.63

9 2 h 1.553 49.8545 39.02
10 4 h 18 min 1.880 50.0727 47.69
11 4 h 40 min 1.785 50.5091 44.74
12 1 d 15 h 25 min 1.299 49.4182 29.40
13 6 d 15 h 28 min 1.180 47.8909 15.68
14 22d6h29 min20s 0.763 29.3881 7.53

15 23 d23 h35 min32s 0.820 31.1518 8.03
16 24 d 15 min 15 s 0.750 30.6027 6.40

17 31 d 57 min 54 s 0.690 28.5591 5.23

55 RE3SHAMMEAHERE LM 15 cm ZE
Jei AN TR) B 10] A 8 K PR RE IS 25 SR . 25 Ui, 3 B3
CIEZSTEAFTIGE 12 d( 36 5 8B 16 S84 ) J5 1R Mt
REVCA W R (DA 1514 V) TEAFTC 1T d LUE A
WETHE(EEO0.814 V), XHE 4 hBIETLLE
R 2 SR R Z IR RS (20 em) LE 3 5311k
FEZ (15 em) Ko, BT 32 ool ol 5 B /0, AF 52 o s D%
ERG I fFPERE2ZE (BT & 1 d DU IR E % &
1.299 V, 5 &t 12 d Bf i REIEE] 1.514 V), FEEH
3G A KEL AT S 2 SAAIES £ 1% 3%
W6 B LA KE 2 32 o o DR F 2 0 B I AE P AR IR 5 FL A
B A G BIE 4 m LA ) & i A2 ehl AR
FZ J5 W it A B ] 5 2B

RN 15 em Z R T 4 SR LIEL 3 5
FLALKE 2 B R g5 R 2 k20,5 SRS %
JEJG A — A A A A T SR R s B — & B A 5 1 (0%
B 1.302 V) {H 13 d LAFEAEEREA 2 FRE(13 d 9
WEfE A 0.957 V) o BT X BN 50 3 40 5 .

£S5 3SIAMKEHR 15 com ZER AT E M EEEIE &R
Table 5 The explosion shock wave of the No. 3 emulsion
explosive at different time after pressed

at 15 cm from the host charge

No. deposited wave crest air bubble pulse shock w;ave
time /V period/ms energy/V* « ps

1 9 min 39 s 1.748 51.3818 44.96

2 9 min 48 s 1.759 51.6109 43.45

3 10 min 9 s 1.698 50.7273 31.77

4 43 min 49 s 1.501 50.5091 31.79

5 44 min 56 s 1.247 50.6182 26.86

6 54 min 58 s 1.538 50.7273 36.21

7 1 h14 min 55 s 1.467 51.4909 25.26

8 1 h 20 min 44 s 1.775 51.1636 41.74

9 4 h 3 min 1.536 50.5091 26.76
10 4 h 27 min 37 s 1.963 49.8545 49.50
11 8 h 12 min 41 s 1.691 49.8545 43.02
12 16 h 1 min 1.722 49.7455 36.48
13 21 h23 min7 s 2.010 50.9455 54.39
14 2 d 56 min 19 s 1.837 50.5091 42.62
15 3d6hl min46s 1.778 49.5794 40.43
16 11d23h9min9s 1.514 48.8445 41.86
17 17 d 11 min 51 s 0.814 32.1963 7.73
18 30d23h48 min53 s 1.254 44.8581 22.24
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Table 6 The explosion shock wave of the No. 7 emulsion
explosive at different time after pressed

at 10 cm from the host charge

deposited wave crest  air bubble pulse  shock wave

No. time /V period/ms energy/V? + ws
1 7 min 45 s 1.592 49.0436 38.47

2 12 min 14 s 1.210 48.1209 32.00

3 1 h8 min39 s 1.610 50.7609 43.91

4 6 h 21 min 11 s 1.655 50.3245 41.59

5 16 h 24 min 27 s 1.551 50.0109 35.11

6 1 d37 minls 0.851 37.1818 8.35

7 1d6h12min39s 0.863 34.7763 8.19

8 1d22h40 min 10 s 0.676 31.5691 5.33

9 11 d 22 h 49 min 0.669 27.8681 4.99
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Effect of Dopant on BNCP Semiconductor Laser Sensitivity

CHEN Li-kui, SHENG Di-lun, YANG Bing, ZHU Ya-hong, WANG Yan-lan
( The 213th Research Institute of China Ordnance Industry, Xi'an 710061, China)

Abstract: The effects of dopant variety, dopant content and dopant wavelength on tetraamnine bis ( 5-nitrotetrazolato) cobalt ( Ill )
perchlorate (BNCP) semiconductor laser sensitivity were studied by doping different dyestuffs into BNCP. Results show that the laser
ignition threshold value is reduced apparently by adding appropriate dopant variety and dopant content. In 635 nm wavelength, the
ignition energy of BNCP doped with 5% copper phthalocyanine is the lowest, and the laser 50% initiation threshold value and the
initiation explosive average delay time of BNCP are 0.24 m] and 2.3 ms. And for BNCP doped with 5% carbon black, the laser
50% initiation threshold value and the initiation explosive average delay time of BNCP are 0. 57 mJ and 5.5 ms. In 915 nm
wavelength ,the 50% ignition threshold value of BNCP doped with 5% carbon black is the lowest (5.06 m]).

Key words: organic chemistry; initiating explosive; tetraamnine bis ( 5-nitrotetrazolato ) cobalt ( I ) perchlorate ( BNCP ) ;

semiconductor laser; laser ignition; dopant
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Experimental Study on the Storage Properties and Its Influence

Factors of the Emulsion Explosive after Pressed by Shockwave

WANG Yin-jun', WANG Xu-guang', LI Jin-jun’
(1. Beijing General Research Institute of Mining and Metallurgy, Beijing 100044 , China;

2. Beijing Jingmei Chemical Industry Co. Ltd, Beijing 102471, China)

Abstract ; To explore the storage properties of the emulsion explosive after pressed by shockwave ,the explosion shock wave of the emul-
sion explosive was tested at a period after it was pressed by shockwave in water,and the storage properties were compared and judged
with its explosion shockwave crest values. The results show that there is no obvious decline of the explosion shockwave crest values in
a certain period after pressed by the outside shockwave,but the explosive capacity will be worsen quickly after this period and lose the
priming sensitivity by cap. The period of keeping the cap sensitivity may be several minutes,some days or even several weeks,which is
related to the intensity of the pressing shockwave,the emulsifying agent,the sensitizer etc. The relationship is that the period will be
shorter with the increasing of the shockwave intensity,and it will increase with the increasing of emulsifying agent content,and when the
emulsion explosive is pressed by the shockwave with 108 MPa peak pressure,the period of keeping cap sensitivity declines from over
18 h to less 1 h with the increasing in the mass percent of the hollow glass microballoon from 2% to 5% ,and with the increasing of the
mass percent of the expanded perlite from 2% to 5% ,the period declines from 24 min to several minutes.

Key words: explosion mechanics; emulsion explosive; storage performance; shockwave; underwater blasting
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