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[ ABSTRACT] In order to reduce ignition voltage of the X-type exploding foil igniter and improve its ignition reliability,
an exploding foil igniter with restraint tubes was designed. It consists of a shell, a restraining tube, ignition powder, a co-
ver, and a plug, with an outer diameter of 18.00 mm and a height of 25. 00 mm. The input ignition powder is a thermal
sensitive B/KNO, ignition powder with a lower explosion point, with a charge density of (1.45 +0.05) g/cm’ and a charge
amount of (0.13 £0.05) g. Permissible B/KNO, ignition powder is selected as the output ignition powder, with a charge
density of (1.75 £0.05) g/cm’ and a charge amount of (0.62 +0.05) g. The outer diameter of the input charging re-
straint tube is 5.00 mm, the height is 4. 50 mm, and the thickness is 0. 50 mm. The outer diameter of the output charging
restraint tube is 8. 00 mm, the height is 7. 00 mm, and the thickness is 0. 50 mm. Structural strength simulation and main
performance test were conducted on the exploding foil igniter. The results show that the maximum stress and strain expe-
rienced by the igniter during the ignition process are approximately 54. 513 MPa and 3. 699 3 x 10 ™*, respectively. The
output pressure is 17.90 MPa. The 50% firing voltage is 672 V. It meets the usage requirements.
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Fig. 1 Structural diagram of the exploding foil igniter
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Tab.1 Performance comparison between thermal

sensitive B/KNO, ignition powder and permissible

B/KNO; ignition powder
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Fig.2 Structural diagrams of restraint tubes
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Fig.3  Structural diagram of the shell
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Tab.2  Performance parameters of commonly used
stainless steel
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Fig.4 Stress diagram of the exploding foil igniter
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B p-r MRS DA AR AR T R ) s
p-t IZANE 6 iR,

20
15+
<
E 10+
],
5 "
0
1 1 1
0 100 200
t/ms

6 R R K T i p-o it 2k
Fig.6  The p-t curve of the exploding foil igniter in output

pressure test

HH &L 6 FTLLE 1 M HE A ok A 00 4 b s T 7
JERS TN _EFHARAR DL, =1 JLZ R Y i T T 5] 0
{H 7 W S17E 17.90 MPa Zidy . ik 26 %
)G BB R AE 200 ms 1} R FEF] 8.90 MPa
Fidi o RUKAR B e K S s 178 17,90 MPa, 1 /2
TSR,

2.3 50% & NBERE
FE3 TR B K RE50% K O T TFRE R IR



<18 - OB 2

) 552 B 4 1

k3 50% A Kb ERXIERK LR
Tab.3 Results of 50% firing voltage test
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Tab.4 Results of non-ignition test with 500 V voltage
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