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Fig.1  Particle diameter distribution of PETN
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Fig.2 Test device for nonel non-primary explosives detonator
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Fig.3 Punch effect of lead plate under different

charge pressure in steel tubes
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Tab.1 Punching test of lead plate under different charge pressure of steel tubes

¥, Tk, NERE/ WESGR, WERGEE WERAERS,  SkYR, BREGLER/
2 mg mg mm mg (g+em™) MPa mg mm
1 401 200 30.60 260 0.88 0.00 105 11.22
2 399 204 30. 66 330 1.12 1.02 106 10.09
3 400 200 30. 60 356 1.21 2.04 98 11.66
4 402 202 31.70 389 1.28 3.06 99 11.34
5 401 198 30.70 386 1.31 4.08 118 11.04
6 401 203 29.62 386 1.35 6.12 108 11.21
7 401 205 30.49 399 1.36 8.16 107 11.76
8 400 198 30.72 417 1.41 10.20 105 10. 08
9 401 200 30.36 422 1.45 12.24 115 11.78
10 401 202 30. 60 439 1.49 14.28 98 Ly
11 401 203 30.30 448 1.54 16.30 90 S
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(d)p=3.06 MPa (e)p=4.08 MPa (Hp=6.12 MPa
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Fig.4  Deformation in steel tube under different charge pressures
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Tab.2 The remaining length of steel tube after detonation at different charge pressures

B, ToRZiR NEKE, W, WERGER, WEIRAEN,  SKANE, BANEKE/
ki mg mg mm mg (g-em™) MPa mg mm
1 400 203 30. 06 273 0.94 0.00 84 15.30
2 400 204 31.32 340 1.12 1.02 105 10. 34
3 400 203 30. 66 354 1.20 2.04 115 8.48
4 403 199 31.04 380 1.27 3.06 94 6.88
5 402 201 30.70 402 1.36 4.08 98 8.94
6 400 203 30.78 409 1.38 6.12 102 7.36
7 400 198 30.90 419 1.41 8.16 114 5.18
8 401 205 30.60 410 1.39 10.20 107 5.70
9 399 202 30.90 431 1.45 12.24 115 4.74
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Tab.3 Punching test of lead plate under different charge pressures for 25 mm steel tube

Foo—mZE, TRZhRE/ NEKE, NEHE, NERAEE, WERLE), SKAHR/ HRFER/
Z mg mg mm mg (g-em™) MPa mg mm
1 401 202 25.72 229 0.92 0.00 107 P
2 402 197 25.32 297 1.21 1.02 106 2k
3 401 196 25.54 311 1.27 2.04 106 11.18
4 401 204 25.50 326 1.33 3.06 115 12.04
5 400 198 24.86 336 1.41 4.08 114 12.34
6 402 196 25.76 345 1.39 6.12 106 11.62
7 404 199 25.74 340 1.37 8.16 115 12.30
8 401 204 26.10 348 1.38 10.20 114 11.58
9 401 198 25.02 357 1.48 12.24 122 g
10 400 199 25.62 366 1.49 14.28 105 PR
11 399 203 24.92 372 1.55 16.30 109 R
F 4 20mm 4N ELERE RS E S TR T ILIXE
Tab.4 Punching test of lead plate under different charge pressures for 20 mm steel tube

¥l TR, KB WESE, WRERGEE, WERAE, sk B ER
7 mg mg mm mg (g+em™) MPa mg mm
1 401 202 19.96 183 0.95 0.00 108 By
2 401 202 20.70 225 1.13 1.02 990 g
3 396 197 20.50 242 1.23 2.04 108 SR
4 401 196 19.98 234 1.22 3.06 112 By
5 401 198 19. 44 263 1.40 4.08 113 g
6 402 204 19.92 278 1.45 6.12 105 SR
7 402 197 20.84 273 1.36 8.16 114 By
8 399 196 20. 82 277 1.38 10.20 104 g
9 400 199 20.60 291 1.47 12.24 122 Ry
10 399 200 20.36 298 1.52 14.28 107 g
11 401 202 19.90 299 1.56 16.30 108 g
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Tab.5 Punching test of lead plate
with black powder ignition

WA K/ mm 30. 80 26.28
WA 25/ mg 365 319
Hk R/ mg 151 158

it 22 L H AR/ mm 11.12 11.60
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Tab.6 Punching test of lead plate with different dosage of ignition compositions

ooz TuRZhE/ NERKEE, AEHE, NEERNEE, NERZET,  SAATE, ShREilEais
7 mg mg mm mg (g+em™) MPa mg mm

1 401 204 28.64 348 1.26 3.06 100 11.92

2 399 201 30.91 361 1.21 3.06 91 11.72

3 401 205 30.00 352 1.22 3.06 83 11.58

4 403 199 31.04 380 1.27 3.06 76 11.01

5 402 198 31.94 386 1.25 3.06 63 N
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Experimental Study of Charge Conditions of Nonel Non-primary Explosive Detonator

LI Rui,HUANG Yinsheng, LI Jintao,ZHENG Jungiang
School of Chemical Engineering, Nanjing University of Science and Technology (Jiangsu Nanjing, 210094 )

[ ABSTRACT]

Steel tubes with outer diameter of 6.0 mm, inter diameter of 3.5 mm and lengths of 30 mm,25 mm and

20 mm filled up with crystal PETN ( pentaerythritol tetranitrate) as detonation device to replace the detonating powder were

ignited by B-based high-energy ignition composition to study the charge conditions of nonel non-primary explosive detonator.

The testing results show that the PETN within the steel tube can reliably trigger deflagration and later transition to detonation

(DDT) at a packed pressure density of 0.88-1.45 g/cm’ for 30 mm tube charge and a packed pressure density of 1.27-

1.41 g/cm’ for 25 mm tube charge, respectively. The minimum charge of ignition power for the DDT occurrence of PETN

was found to be 76 mg at packed pressure of 3.06 MPa.
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