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Experimental study on pressure change in cracking tube during process
of CO, phase change blasting
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Abstract: To study the rule of the pressure change in the cracking tube during the process of CO, phase change blasting, the
pressure-time relationship curves were obtain through field test, and rule of the pressure change by changing CO, f{illing
mass, stimulating agentmass and energe release {ilm thickness, and the 73 model cracking device blasting equivalent is
calculated using the test parameters. The results show that, the peak pressure at different locations are different, and the
maximum peak pressure is about 1.30-1.67 times higher than the minimum; The pressure changes into four stages.
pressure relief stage is extremely rapid in a few microseconds and increases with the increase CO; filling mass, At the CO,
fillingmass of 1 100 g, stimulating agentmass of 180 g and energe release film thickness of 4. 0 mm, maximum blasting
equivalent of this model cracking device is 0. 378 kg emulsion explosive. These research results provide technical reference
for engineering application.
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Fig. 2 Arrangement position of the pressure sensor
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Table 1  Experiment scheme

sl B CO. FEkeht/g  WMARARBE/g WHEHF)EE/ mm

1 1 000 160 4.0
2 1 000 180 4.0
3 1 000 200 4.0
4 1 000 220 4.0
5 1 000 240 4.0
6 800 180 4.0
7 900 180 4.0
8 1100 180 4.0
9 1 000 180 2.0
10 1 000 180 2.5
11 1 000 180 3.0
12 1 000 180 3.5
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Fig.3 The pressure change at the measuring point
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Table 2 Experiment results of peak pressure

(MPa)
WA Wil i 2 K3 A 4
1 238.12 184. 09 277.47 270. 80
2 276. 34 237.92 325. 50 321.03
3 265.13 216.11 316.16 304. 82
4 249. 23 200. 55 299.70 291. 04
5 230. 34 162. 75 271.91 265. 69
6 198.55 155. 41 231.45 225.00
7 235.65 204.10 264.33 253.46
8 288. 14 255.13 333. 30 325.03
9 152.08 124.73 181. 42 178. 76
10 164. 08 147. 63 209. 88 199. 66
11 246.79 200. 10 291. 48 288. 14
12 250. 57 206.77 302.15 289. 26
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Fig. 4 Pressure wave superposition in thecracking tube
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Fig. 5 Change relationship of peak pressure withstimulating agentmass
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Fig. 6 Pressure-shear action of energe release film
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Table 3 Pressure-shear velocity of differentmass

of stimulating agent

R 255 JE ) BT -39 5
it /g i ] /ms M/ (em e s™1)
160 166. 28 2.41
180 94.13 4.25
200 113.31 3.53
220 115.11 3.47
240 172.19 2.32
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Fig. 7 Change relationship of peak pressure with

thickness of energe release film
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Table 4 Peak pressure ratio at different thickness

ratios of energe release film

- X0 15 0 (LS 0 39 AR g HRF
WA WA WA B K A

1 2 3 4 s /%
2.5/2.0 1.08 1.18 1.16 1.12 1.25  5.60~13.60
3.0/2.5 1.50 1.36 1.39 1.44 1.20  13.33~25.00
3.5/3.0 1.02 1.03 1.04 1.00 1.17 11.11~14.53
4.0/3.5 1.10 1.15 1.08 1.11 1.14  0.88~5.26
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Table 5 Experiment results of pressure release duration

CO, Fi% ittt B 1]/ us
Pt/ g Wi 1 Wi 2 A3 A4
800 3785 3 360 3605 3904
900 7148 8517 7073 8 415
1 000 7784 9 981 8 308 12 186
1100 9 052 12 172 9 595 13 096
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