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The Optimal Design of Some Non-Pollution Explosive Bolt
XUE Yuan-yuan, CHENG Tao ZHANG Guo-xing, DU Long-fei

(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: In order to solve the problem that small quantities of gas and contaminant appeared after the explosive bolts
action by the high-speed photography, the possible leakage positions were determined by test and simulation, and optimum design
for non-pollution was proposed by improving the sealing structure of the explosive bolt. Meanwhile, the optimized design was
validated by test using high-speed photography. Test results indicate that after the optimization, the explosive bolts can meet the
requirement of controlling the amount of pollution.
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Fig.1 Diagram of separation bolt structure
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Fig.2 The leakage position of contaminant in explosive bolt
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Tab.l The parameters of stainless steel
Ag-cm®)  x10%GPa x10%/GPa  x10/GPa
1Cr18Ni9 79 2.1 0284 001 0.001 1
ALE

1/4 3

3 itHEE
Fig.3 The calculation model
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Fig.4 Stress nephogram of explosive bolt action
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Fig.5 Pressure curve of explosive bolt cavity
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Fig.6 Diagram of the point that gas can be leaked
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Fig.7 Schematic diagram of the connection between the
work component and the bolt body
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Fig.8 Schematic diagram of original contact structure
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Fig.9 Schematic diagram of new contact structure
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Fig.10 Effect of wedge shape ring angle on the leakage
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Fig.11 Partsand assembly drawing of original piston component

3.2.2 RAEM I LM HmAL

10 30<=
GD-611

12

——

B 12 iR atTHRRRE
Fig.12 Parts and assembly drawing of new piston component
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Fig.13 The tested sample with improved piston component
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Tab.2 Test result of verification
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Fig.14 High-speed photography screenshot of bolt action
after improved design
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AP R EEM A FeFE (Nano-structure Energetic Materials, nEMs ) & MEMS 448 2514 649 2 A 7 A
KA, A E WA RAR B AR 3 R o1 09-F 6, b & 5 W B2ACF AT (AL R 3R 3 & BRI F ).
H T L K F Ao B LAY ILH R AL AR ST B A 70, (R0 5 A M BBAL S AP (L R 345 6,
FIHT ) . BRIGAKRF. AFEILKRF. PIRFIRERDEE SB LR M SGetHB N A AR5 RF
AT 2020 4F 11 A LA)EREHRE . RN E S K M4t R L N R B AR R B IAFe & R
AL ORI IRIRAZAS.

AEXLRE: (1) AREEMSRAFIBOT. FIERERAE; (2) MEMs R0 R Ha950T, SIERMAE; (3)
AT UREEM SR A MEMSs 2856 MIREA;  (4) AT 4R SR MEMs 468 25469 448
AR (5) KT RGNS HAMAA MEMs - B0 oW 55T EHFMEA; (6)25F MEMs
BREB M BSART 5 F AR

AEXER: (1) REGHXA IR, MBIAELLOREFTE; (2) REALEFSEILE, FR
ALK, (3) BIARRREA LG L ARF R ANE;  (4) TR RARHGE AR EIE.
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