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Abstract: The sheet explosive loading teehnelogy is the main method to evaluate the dynamic response of the space structure
under the X-ray radiation in laboratory. In order te realize the explosive loading with ultra-low specific impulse for structural
examination of new space vehicless the*sheet explosive using PETN as the main explosive and polymer rubber as the binder has
been developed. The mass fraction of PEPN is 90% ~ 92%, the thickness range is 0.15~0.20 mm, the density range is 1.63~1.68
g/cm? and the explosive vélogity range,is 7.44~7.71 km/s. In order to verify the high-impact initiation sensitivity of the sheet
explosive, three rounds*efvetification experiments were designed based on the blast marketing method. In the experiment, the
sheet explosive waSydisectlyNapplied to the effect plate or a certain air gap was reserved between the sheet explosive and the
effect plate. By/obsefyingsthe explosive marks formed after the explosion on the effect plate, it is judged whether the explosive
is detonated. The‘experimental results show that: the sheet explosive with thickness of 0.15~0.50 mm can be reliably detonated
by the mild detonating fuse with a charge line density of 0.2g/m, explosive strips with thickness of 0.20~0.50 mm can reliably
transmit detonation. The specific impulse characteristic of the sheet explosive with different diameter and thickness was
measured and studied by the impact pendulum measuring device. The specific impulse calculation model of sheet explosive
was used to perform polynomial fitting on the specific impulse direct measurement data of sheet explosives with thicknesses of

0.2 mm, 0.3 mm, 0.4 mm and 0.5 mm, respectively. The specific impulse values of sheet explosives with four thicknesses were
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obtained and linearly fitted. The results show that: the specific impulse of the sheet explosive is proportional to the thickness
and the ratio coefficient is 3418.56 Pass/mm. The development of ultra-thin sheet explosive with a thickness of 0.2 mm and a
specific impulse of about 680 Paes has been successfully realized.

Keywords: ultra-thin sheet explosive; PETN; mild detonating fuse; detonation performance; specific impulse
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Fig.1 The sheet explosive
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Table 1 The density measurement data of sheet explosive

PETN &8¢ YEZHFE  WE%Z1 M 2 I EH 3 V1
% /mm / (g/em?) / (g/cm?) / (g/em?) / (g/em?)
0.20 1.67 1.65 1.66 1.66
90 0.30 1.65 1.64 1.64 1.64
0.40 1.63 1.64 1.63 1.63
0.20 1.68 1.69 1.67 1.68
92 0.30 1.66 1.66 1.65 1.66
0.40 1.64 1.64 1.63 1.64

Sf FIR P REZ, AR R AT T ESE I R DU MR 2G84 2 mm B . 1000mm K
FIZIR, MEEERIR b, BIB20 200mm W& — AN HARER, 4 NI, 3R 3 N TaIRE P VE 25 1 4%
W, ERWR 2 Fon. HER 2 ATAL, WHEI A E A RIEVE RN 7.44~7.71 km/s; {E[R—EET, 3
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Table 1 The detonation velocity measurement data of sheet explosive

PETN & &/ JEAEE  WEEE 1 W B 2 R 3 RSty

% /mm / (km/s) / (knvs) / (km/s) / (km/s)
0.20 7.63 7.61 7.65 7.63

90 0.30 7.55 7.53 7.54 7.54
0.40 7.41 7.43 7.47 744
0.20 7.69 7.68 7.75 7.71

92 0.30 7.65 7.63 7.68 7.65
0.40 7.53 7.52 7.5% 7.53
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Fig.3 The second'expetiment on the initiation properties of sheet explosive
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Fig.4 The third experiment on the initiation properties of sheet explosive
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Fig.6 The second experiment on the detonation propagation performance of sheet explosive
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Fig.8 Assembly diagram of mild detonating fuse, connecting base and sheet explosivel??!
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Table 3 The specific impulse direct measurement data of the sheet explosive

TGS JEZ B ¥ /mm JEZ] H A% /mm EbiH E/(Pass) L &1 3518/ (Pass)
1 0.20 8 923.4
917.4
2 0.20 8 911.3
3 0.20 10 762.0 762.0




wmOoE 5 &
Explosion and Shock Waves

4 0.20 10 762.0
5 0.20 15 642.2

639.6
6 0.20 15 637.0
7 0.30 8 1279.9

1285.9
8 0.30 8 1291.8
9 0.30 10 1138.6

1134.3
10 0.30 10 1129.9
11 0.30 15 1024.6

1008.7
12 0.30 15 992.8
13 0.36 10 1434.2 1434.2
14 0.36 15 1280.3 1280.3
15 0.40 8 1639.3

1652.3
16 0.40 8 1665.2
17 0.40 10 1527.9

1527.9
18 0.40 10 1527.9
19 0.40 15 142535,

1419.3
20 0.40 15 1413.1
21 0.50 8 20277

2027.7
22 0.50 8 20277.7
23 0.50 10 1937.5

1910.5
24 0.50 10 1883.4
25 0.50 15 1788.9

1792.0
26 0.50 15 1795.0
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Fig.9 Fitting results of specific impulse of the sheet explosive
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Fig.10 The relationship between the specific impulse and thickness of the sheet explosive
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Table 6 Comparison between specific impulse test data and numerical simulation results

JEZ 2 /mm WL E1E/ (Pass) BUE A LL PP A/ (Pass) ARSI 2/ %
0.20 685.1 700.2 22
0.30 1019.4 1059.6 3.8
0.50 1684.5 1770.4 49
4 Eig

W T UL PETN A EXEZ) . LR RIS N B A I R e, X R VEZG AR . 1B Rk
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DIBI SR FOIR AR R R IR s @ EZ Y PETN & &8 90~92%, JE [ 79.0.15~0.50 mm, %
FEVEFE N 1.63~1.68 g/em?, FEHEIEFEIA 7.44~7.71 km/s;

(2) BEVERE IR AL RN, JEFE N 0.15~0.50 mm [ F MEZ ] B4 2635 5 N 0.2 g/m ) @1
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