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ABSTRACT

This paper presents a simulation-based design reliability estimation method of a low-energy
exploding foil initiator (LEEFI) using a meta-model and describes the design reliability estimation
results. The flyer velocity of the LEEFI is critical to initiate the explosive. Evaluation of the flyer
velocity from mechanistic models in open literature requires a long computation time due to the
multi-physical phenomena that generate the velocity. Moreover, the higher levels of confidence
required for an initiator with high reliability incur higher computation costs. Thus, a meta-model of
the flyer velocity over time was constructed in order to increase the computational efficiency for a
reliable estimation. For different distributions and sigma levels of the design variables, the design
reliability estimation results using the meta-model are provided. Additionally, the computational
efficiency and accuracy of the estimation method are analyzed.

= ==

B =52 Aedeld 7Rte s vwe 2l o] gste] LEEFIR g A AEE FAst=
W A A EE F43 23S UEAT. LEEFI® Z3PgR| oA ngd £ 3kof 7]Zo
TUHE TS Pn 234 =97 o ngde] £ dyEy] b £ sAE 95
2 2l o] gst] Ny £ Hriste ol B2 A4k ARte] esith =3 22 AFEE THA
© #Arl= a7HE A FEe] SUHEESE ARE Gl A4t nvlgo] SUiRY. wekA AA Al
= FAA A4 me8A4e 7717 fske] AlZdel mE Rdd Lo tig vgRdS TS5

B30l A W YT 2x P A0 $3d BE 4 Ades 40
A1 Abehs F4 B o A4 B&ET A e EAaT

Key Words: Low Energy Exploding Foil Initiator(*1el*] EFIE 23}74H%]), Meta-model(MlEF =),
Design Reliability(A Al 412 =), Flyer Velocity(F13H £ X%), Variation(¥ %)

Received 12 September 2017 / Revised 3 January 2018 / Accepted 7 January 2018
Copyright © The Korean Society of Propulsion Engineers
pISSN 1226-6027 / elSSN 2288-4548

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org
llicenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.6108/KSPE.2018.22.5.040&domain=http://journal.kspe.org/&uri_scheme=http:&cm_version=v1.5

N22# N[5& 2018. 10.

LEEFTY 235taEx|o] 4 UE= &3 41

Nomenclature
V;(¢) : flyer velocity over time t
Y : training data for flyer velocity
: flyer velocity evaluated using
y(v1) mechanistic models for a design v
. : estimated flyer velocity using a
v(v,t) ;
meta-model for a design v
o) : limit-state function of initiation
criteria for LEEFI
: design reliability of LEEFI based on
RYV) initiation criteria for uncertain

design variables V
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Fig. 1 Physical mechanism of low energy exploding
foil initiator operation.
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Table 2. Estimation design reliability of LEEFI for

different  distributions and  specifications
using the meta—-model.
i Normal
Dist. Uniform
Spec. 30 450
2.25 1.0000 1.0000 1.0000
3.5 0.9501 0.9968 1.0000
4 0.8999 0.9873 1.0000
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