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Design and Reliability Analysis of the Through Bulkhead
Initiation Module for Arm-Fire-Device(AFD)

Seunggyo Jang* - Hongseok Cha*

ABSTRACT

A Through Bulkhead Initiation Module(TBIM) has been designed which guarantees the seal property
without using O-ring. The TBIM works as the shock wave generated by a donor charge transmits to
the acceptor charge. The structural safety of TBIM housing has been calculated via modeling analysis,
and the ignition performance has been proved by 10 cc closed bomb test. The reliability analysis has
been made using Probit method on the base of performance test results. According to the reliability

analysis the bulkhead thickness of TBIM which is the most important design parameter has been

determined.
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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

Bulkhead Test ) Pass

Thickness | Number Pass Fail Ratio

(x)(mm) (n
3.10 20 3 17| 15.0%
2.90 20 9 11 45.0%
2.80 24 13 11 54 .2%
2.70 48 41 7 85.4%
2.40 34 34 0 100.0%
Total 146




1 o] Bruceton©] Yt Probit B} o]t}. o]
HolXe F ¥g, 5 Faadd EF92Ho)
&3t A wiHFY o8 ghol thste] 2
H AFdolHY 22 54S ¢ 5 Atk
BrucetonA] 82 HT(50% &2 dZF 43}
I EFARCE g FH g Zo] 7}53]'04 kil
Z=MAst/ A3t FA 7)) A4
™, o]o] wWalea] Probit¥ &
& AAEY i A SelAe T

Table 1] YEld Al AF}E Probit Y Oﬂ
X439tk 5442 NAVORD Report 2101[2]
o AAE A7 =AY AP A ProbitsE W
8531, Excel T2 FA| B2 X337
93t ¢&S 53} Provisional Probite] #49]
A& Fokal g5 AAE AAsIA

T3 7t Agd AE FEFE 3% oW, §
Z-& 9 Provisional Probitol] €] A3}
ProbitE 4F&3Ho)

olgA F3 HlolHE ©]&3t Calculated
Probit line®] 2-& ofzf 9} o] F3FFTH3].

S Y=16.9—4.1z

HZHoZ A" o8 Probit A=+ ol

Fig. 4%} o] ZA €

ot m\m 4

i O o= M

_{

o

o
G
o
h=]

Working

75

70 ‘\\
TN
60 \

55

—u— Enpirical Probits
—— Povisiod Robits
—v— Cdadated Prahits

Probit Value

50 =N

~
A\

40 \'%

35
23 24 25 26 27 28 29 30 31 32

Vaiakie, Thickness{mm)

Fig. 4 Curves of various Probits line

o] AirAe tigk XS Ayl Hstk
o] Fig. 49] g4 Calculated Probit(Y) %k

|
Az} 0=-0244 Fk
o] ¢tAAS wusHA "ok
_ on—zx
S o 4

37]4 ¢n= rated value of variable.
=%, B 3 ZERA] U@ o3 AR

AR NFFZA IANS HAEI F HE
Aoz A= AkE AT sgts thed 2ol
Al Ltghoh4].
‘qsn mln
de

oA7lell A T8 sH;S o8&t A BEE &
oM AH=E Ao, & A4y #3 BE
5 AHFE 0% 99.64%°] AHES
AT F AT

B
K

ot fo,

1. Fsu, "nAFA7IE FspbAGA N
= 331383] 20059 7 sh& ) ,2005.

2. Curling, H. P., "Statistical methods appro-
priate for evaluation of fuse explosive train
safety and reliability", NAVORD Report
2101, 1953.

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

4. %A, “ylolzwWry  JREHID)- ProbitdH ol
g A= #47, MADC-5416-03140,
2003.

— 276 —





