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Abstract At the recent practice test of the Remote Controlled Munition system (for practice), nine out
of 125 samples were generated. Although 7.2 % misfires occurred, the acceptance test met the defense
standards. Minimizing the probability of broken fuses is essential to reducing the number of samples and
improving the AQL according to the process quality. In addition, it is necessary to increase military
training and ensure user safety. In the case of practical grenades, hit-type detonators are applied. Unlike
the normal design, which takes a hit by strikers, a different design of a hit by pressure from a pressure
generator was used. This study analyzed the detonator surface through computational fluid dynamics.
The results showed that the probability of functional weakness and retraction increased with increasing
slope of the detonator surface. To overcome this, design changes were made to improve the fuse
crimping process and increase the detonator holder seat. A performance test with the same number of
samples from the whole quantity was operated. The probability of broken fuses was 0 %. Therefore, the
reliability and performance of the ammunition can be improved and is expected to contribute to the

drawing and process design when developing similar ammunition.
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Practice) Grenade shape

Table 1. Operating Mechanism

Operating

A remote controller send TIgnition signal’ to a motion
detector

A motion detector receives ‘Ignition signal’ from a
remote controller

3 Generating pressure by pressure generator

Igniting a detonator & a munition is released by
4
pressure generator

After combustion of fire retarder, generating explosive
sound
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* Manufacture Process
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Fig. 3. Cause & Effect diagram(detonator misfired)
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E=mgh (1)

Where, m

acceleration, h height condition

sphere mass, g gravitational
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Table 2. Analysis condition for flow range

Division
Analysis SW

Content
Ansys Fluent V18.0
- 2nd-order Implicit

Unsteady Analysis

- Time step
Perform £0.0001 msec
Space Implicit method

Discretization method Second Order Upwind

Coupling technique of pressure
& speed
Turbulent model

SIMPLE technique
STD K-e model

Density (kg/m3) Ideal Gas
Cp (i/kg-k) 1006.43
Thermal
Conductivity (W/m-K) 0.0242
Viscosity (kg/m-s) 1.7894 E-5

Outdoor Air Temperature 300K (Room temperature)
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[Flat Lattice Of The Top
Side Of Detonator]

4 The Top Side
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[Setting Boundary Condition
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Fig. 7. Setting boundary condition
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Fig. 8. Result of analyzing pressure distribution
on the side of detonator
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Fig. 9. In case of 0.002 msec, result of analyzing
average pressure on the specific side of
detonator
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Table 4. Result of axial separating force

Table 6. Method of function test for fuze

* The number of sample : 20EA
Method
Separation force (Unit : kgf)
Manner' Remark 1 Install fuze(assembled with body) to machine for
(I5mm/min) | npp o | Max. | Stdev | Ave function test
Hit detonator by needle and start measuring delay
Before | 21833 | 340.78 | 2843 | 292.79 - 2 | ime
i 3 Check delay time and explosive sound
After | 28264 | 37689 | 2425 | 32666 | TN _ ’ i
B 0

Table 5. Improvement for fuze design

Improvement

Before

Case 1 Case 2

Thepartol | g75mm
assembiing ]‘,,4 T

e\

825mm
Vv e '| Uniform
‘ pressure

123mm‘ _I l'

| Increasing

"50'"'“.1 bearing
capacity

for

Detonator
holder

=i ]

*Empty
space

Empty Space :
0.397 cc

Empty Space :
0.415 cc

Empty Space :
0.215 cc

A, 293 w1 B (100 ofstz B %
YE A 919w B9 okt o] 2 Sy
o} Table 59 2o 24 34 208 =237 99 1
ohe uat BT} QbElE BE0] 22 oF | mm(0.25
— 1.23 mm), 29+ 0.25 mm(0.25 — 0.50 mm)& &
el9LTL, Table 648 ARZHA 71ZAHGODE
ket

19ke Y3 T} ebgE o R ottslel 2YY HY
oL}, 1ol AgAgte] SEHI ol w2
ok 5o] = Frjz FhEH] Yo ¥l B1ko] Zoj(et
48 %) AW A Swo] AFS & Ao WYL

29t0) A9 W B Qkat 29 At Foeie
on), AZAYE A Easiect. webd B &
g7} rgEom ke Ao FAHel Xl
Uot 20k AEsislc

olmA AT 29 A W EHo] Aol A4
ol X7 o] 718717} 10° ofshe BHalA ZHUERC
o, 257] Qrelo] et we 2uo) A4S Sl
o

| Needle for
hitting detonator

Detonator tester

252 MSAE

HAEAoR M A4 WABY 7B H5AHE
ATk ARSE 125008, AW PR 74 8
T2 AR FF £ok 4% o, A% A %9l
stoick. w8, B4 e AES o) BEes 2t AR
stoich. A5 Ae 7S wEsigon, Ar A%
surse A4 aske selshalry.

Table 7. Method of function test

Method

1 Install a munition on the floor at room temperature

2 Combine a grenade and apply the detonation signal

Check the specification requirements and fuze dud

probability
- Requirement
5 - Release munition
@ ~ Explosive sound
) - ‘ - Flying distance
Remote @ - Dud probability
controller

Motion detector

Table 8. Result of function test

Manner | Sample Test i AOL Re Result
Released 0
munition
Generating

Function explosive sound 0

125 [P 00 | 00
test
Flying
. 0
distance
Dud probability| 0
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