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Design and Reliability Analysis of the Through-Bulkhead
Initiation Module Using CH-6

Seung-gyo Jang* -+ Hong-seok Cha* - Won-kyu Kang**

ABSTRACT

A Through-Bulkhead Initiation Module(TBIM) using CH-6 was designed. The TBIM works as the
shock-wave generated by a donor charge transmits to the acceptor charge. The structural safety of
TBIM housing was calculated via modeling analysis, and the ignition characteristic was proved by 10
cc closed bomb test(CBT). The reliability analysis was made using Probit method on the basis of CBT
results. The optimal bulkhead thickness of TBIM which is the most important design parameter was
determined using reliability analysis.
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Fig. 1 Through Bulkhead Initiation Module
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Fig. 2 Equivalent Stress Distribution
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Fig. 3 10cc Closed Bomb Test Result
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Table 1. TBI Module Test Result

Phﬂgzgr)weeas% NJ(rEjger Operation op’\é(r)anti_on Ops;%gon
2.30 12 1 11 8.3%
2.20 12 2 10 16.7%
2.10 12 6 6 50.0%
2.00 12 10 2 83.3%
1.80 6 6 0 100.0%
Total 54

3.3 29 g AFT B4

e AE AA=RE HASA e FA
£ zZe A8 FRE ANIEs AR FHF
o] Ho] ¥kl A WHS HL&T F o
olglgt A9 &34 HE&EE 4 U= TAA
2] H}H o] Bruceton©]Yt Probit H}Holth o] F
UM T ¥y, § B x 9 XFHA o8
o] &3te] AlE wiZfWSge] ofe] Fhol| diste] £
S8 AFdolHY X 5A4S ¢ F U
BrucetonAl @& H(50% 32 oSl 43}
I FFAACAE dFHA o Fo] Jhsdte Wl
A= mAEsl/ A A ) Ao A3t o]

- 329 —



o #t3le] ProbitdH 2 Fo gt TFAAE AA
sty Ht d S Ae 9zt HE3gk Aol

Table 1 e} i
Hgsled  AFzE BEAHEAY. &S
NAVORD Report 2101[3]°l AA1E L7 ZA
3l 74 % ProbitsZ W3+% 31, Excel T2 13
FA 24 AFI 7 9 dFES B3
Provisional Probit®] #49] 21& 33 49
AAE ZAA3HAT.

T3 7tE Agd AE S F3 oW,
Z+& 4 Provisional Probite] ¢ A3}l Working
ProbitE 4t&gtth. o]#A F3 dvlolHE o] &
3}4] Calculated Probit lineo] 2]-2 o}ze} o]
T3 SATHA4].

S Y=22.19—-8.17x

HFHoZ A4tE o3 Probit A== ol 2

Fig. 49} #Zo] ZA|HTH

ne
>
of

of

8.0
—u— Empirical Probits
M —e— Provisional Probits
70 \\ —v— Calculated Probits
E)
= 6.0
g N
E
o
a 50
40 \\
3.0

1.7 18 19 20 21 22 23 24
Variable, Thickness(mm)

Fig. 4 Curves of various Probits line

o] AxbAde] gt AEPE FRlsty] {st
o] Fig. 49 1A Calculated Probit(Y) %k
°] 509 ZAfol AXE HiE r=2104 L EF
A2 0=-0122 FS o5 Aol HEst] A=
o] tHdE HlwatA ®Hoh

_ on—x

s 7

g

~ D

3714 ¢n= rated value of variable.

& EL
A AlF gl A9
Ho=m AIALT Axe 93 o=
AlAtgi,

¢n Tmin
-
Umax

o] 7)o A} F3 sEL 2.807EA] o] o] &3]
ATEZIRAAN NS AF=sigon, B A4
sl g A AHFEFE 90%NA 99.75%
AHEE Folgd &= AT

FRAZNE FAe B A TAE WESsh=
stebs A8 A FAE A HGRES
st YeAdS AAsta Addds B
W& Probit TA 7IHES HEst] -3 A
EE 23 e s

2o Ed
1. ZAeu, 2EH, “AHMAZAE A s}
BE A4 9 235 £47, d=53133}3

20083 %= 7 sk=th 3], 2008.
2. MIL-STD-1901A,
missile
Safety criteria for, 2002.
3. Curling, H. P., "Statistical methods appro-

"Munition rocket and

motor ignition system design,

priate for evaluation of fuse explosive train
safety and reliability", NAVORD Report
2101, 1953.

4. Tarrieu, Ch., "Evaluation of a pyrotechnic
actuator concept by means of the Probit
statistical method", N82-17403, 1981.

- 330 —





