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Abstract This study focused on improving the height of burst (HOB) for the proximity function of a fuze,
which is close to the lower limit of the standard. Recent acceptance tests of this fuze showed that the
average HOB in the proximity function, using charge 0 at a low temperature of -32 °C, repeatedly
approached the lower limit of the standard (with a difference of 1.33%). This indicated potential
non-compliance with standards, even for minor variables, necessitating improvements. A root-cause
analysis identified issues in the electronic monitor and turbine/alternator assemblies. In response,
targeted improvements were implemented for each of these components. The electronic monitor
assembly was modified by adding a bypass capacitor to the circuit, addressing the issues of noise
generation and reduced charging efficiency of the integration capacitor. The capacity was determined
to be 100 uF, considering cost-effectiveness. Regarding the turbine/alternator assembly, the issue of
insufficient voltage at low temperatures compared to ordinary temperature (21 °C) was resolved by
increasing the coil diameter, thus enhancing the power supply capability. After these component
improvements, acceptance tests were conducted in real firing conditions to verify the performance. The
results revealed an increase from a 1.33% difference with respect to the lower limit of the standard to

22% after improvements, confirming the enhanced performance.
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Table 1. A procedure about the study

2. Structure of fuze and cause analysis

(Analyzing the mechanism of the fuze
and identifying potential problems)

4

3. Improvement and test results

(Analyze the cause, derive a solution and verification)

g

4. Conclusion

(Summary of research contents and expected effects)
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Fig. 1. The structure of fuze
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Fig. 2. Fuze operation block diagram
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Fig. 3. Electronic Monitor Assembly Waveform Analysis
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Fig. 5. RSA Waveform during shooting

Fig. 6. RSA Waveform(ordinary temp.) during
shooting
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Table 2. Ordinary and Low temp. RSA Analysis

Summary
Type Frequency difference
P between Event and Fire [l
0 Charge, 21 T 0.78
0 Charge, -32 C 0.57

Table 3. Frequency Variation with Voltage

Voltage Frequency Frequency difference
vl (2] from 19 V [l
24 864.867 0.964
23 864.747 0.884
22 864.607 0.704
21 864.407 0.504
20 864.203 0.3
19 863.903 0

Fig. 59141 A, B |8 AT EH L A -ofA 5
057t FAoH Wolks @A I 4= Utk RSA &
AL Bl 5T & e 42 A B AHoA ISt
A2 B AgolA LAYsk= o[HlEol L BojlA] 7]
7 9] H|PA|Zbo] 23} A4 Aol g 2
P 159] Zpolzh AT 4= lrkal whestgict
Fig. 62 /g=20A AtA% o £7d5 RSA T3Folrt
71& Al AP 28 VE C XA 71E7A] ] S
Aol 1.2 B2 =AY ol& AYo g Fhikshd C
A9 AL oF 19~20 VE AT 4 ek 32 4

it

o

T

TTo&g T
AV 19~20 VO Mol A7t=EH i 329 GateE:
o] A RER H3EE=r ol &HHoR FupLrt
45| ¥ttt WAoot Table 2+ 0% AoF 42,
A4 RSA 1y EAZFZE o[HIERRE 7]|Z71A]
9] Fuk 2olE YEhd Ao A3t AF29] Fukg
oF 0.21 WQ] #fel7} bt} Fukaro] zlol: At
Zololw] A2 uwf Achu] MYo] FZslo] o]
Lolxm Onkg i vrf Yopd Zloa whekete]
t}. Table 32 S0l w2 WAFoi: 43S Gt
y-golct. oHIE A A9l MY 19 VE MRS
T 19 VE 7]1Z2& 0.704 Wk} 0.504 Wk2] }o]7} 1t
= AFS tigF 22 V, 21 Vol o] Table 29 &%
Aol sk digdoz A2 uf 22 V, A2 uf
21 V2 53 5 9o, 7] 2PA7E A2 o
A2dn] 1 ve] FF7ete] FE Aoiu] AtiE o
2 LA FH= o] o] Lol vE Zd 1%}
AshEcka whestolct,

1

.



RRakaas ey

3. ASIiM 2 A|l&Z Table 5. Voltage Comparison Before and After
Improvement
9 22014 BAE ARy FukE oz A7 Vorage 1
HxgA, 39 ¥x7] 28AY RS EE5I9T Temperature | Before After
7HHLH“9‘ - /\] -ﬂ]‘t O]—EHQ,]— 7]_1:]_ Improvement Improvement
Ordinary avg : 22.0
Temperature 21 22 max : 22.5
3.1 MAEZXIF| (21 ©) min : 21.7
High avg : 22.1
@X}-l?_}_%iﬂg] %:7& a8 7\16]- l;l_l h—_o]i }]]ﬂ% 5‘3_] Temperature 21 22 max : 22.4
- 63 ©) min : 21.8
5] AQHof Bypass Capacitorg 3715t Bypass 0w a:g 13
Capacitor= YR ouAE A 8A5la] 10| Temperature 20 21 max : 21.6
B -45 T in : 20.9
28 GNDZ A7517] o) ABES], £ 10 Ff B —ed il
olAo] fere AeiTHS). ER AL AR B3
Sk gl o) RaEG WoR ol B &g Ak 3.3 2YE FN
& st s g A1ae] AR AABAONA 57N Belg 919
Table 4= Capacitor €% @2 SHEE 71Z7F  2gX8e $9stact. S2AEe 7|42 A
A] A7k} ol 2 WP SIS PRABATE. 10 OV spgY o SumiteiTe del Aol S31e
9] Capacitorg F7F5t3Z W CapacitorZl §& Wt} =lok 14 AL Table 63 Zon 4ZA|d = &
T 34 8] AMHsel 4 Aol BEHT kol HrLg FAoz APt
27} Z259Eh. 100 (F o4el A% B2l 0
FtAo]l IR YolA AAAYES 1THIF] 100 w9 Table 6. Acceptance Test
Capacitore X-LQ‘O]J]E ]-C/a‘:]- Charge | Temperature [C] Mode Test area
A 21 Proximity
Table 4. Noise According to Capacitor Capacity A -32 Proximity Daj:?k]?iae
B 21 Proximity
Result
Capacitor Time between charge C 52 Proximity DTa0
apaci W a — a
Caﬁjw]cny and fire Noise D 21 Proximity Seohwa
[ms] D 21 Proximity
None 157.6 8 times
10 152.0 6 times _ _ _
- s o SUAY A3t 7jE0) BAVL LS 03 Gk
100 1278 1 time AL 27004 74 slRrA|2ke] Ao 7} oF 22 %= o
150 127.3 1 time A 7129 1.33 % ¥ 28 1&7} A55ies g9l
sk Eh 05 Qo 4L 27 ol9lo] 2ol
R Tar—— 27152 Fslslon W% PHElel e 24
olMe] 7 A5 ol4 g8g Tslsich
B8 ] 29 9] 29A) A 51 o v "
Al EH7] 2FA ) ARREE ZY9 AES 9 0.13
G © 0,142 FHIA AUBREAE P 4 n=
Ak 7L A $34, 29 iwg 58 zao}oq CEE
o] 29 Mas Hro
1 98 100 st A5 hgoz Apang & SIS U8 S § e 0s e
o 9] = L L == =] =]
AL 271049 L3715 5 AskE st s
01—95\—]— j— 7&“’}"\:‘ Table 59’]' 7]‘]—4— Zj/\]-ﬁa‘q— 7H/\\j_%—0] 01 = ‘{[\‘6u6]'cﬂt|'
fL 2] = 1—— = o AA .
Q2 o A A3
P S Aeie] AP WS AL A, F9 w0 280 o wq P

113



A7 &85 =2 A A253 A4S, 2024

AL ot AR HA = 1989 527 29
Ao A WYst= o]z} FHAE AR QI EAI7}
WAISHAAL Bypass Capacitor & F715F0] o|= A
A9 3A 2E&S =9k 32 D7 234 A
Ao HHAEE Aokt Aol Qo] Y AES
0.13°1A4 @ 0.14% ¥t AATF58S FHAA
o} o]% 275 e IS ol AE REE B8
sto] A RS ST EAIZE S8R 05 ekt
Ao 27715 FL =7 4 SIEEA9F 1.33
% AHoloA 22 %= S7ete] 71&9] Al ] F& 31
L7t ASsle] o] JJAEQITH do 2% QFAF 42t
Al HlolBE A&siA Este] U@L AL ol -
sjeloka, H2L Fofe) 2 ATAe 2ol 77
of JIYsl= A% A FE FHE % A7 E
ool

3, & A7 EATE 59 4l
Tofl A AT 4= A= A thote] AJNEA L Sf
ARt AAlste] FAREA I Al FaRtEE EEE
= Q& AL 7|Ygith

ﬁjﬂl

A

QL

TH71E 7h A4
ol
=~

References

[1] R. Bowyer, Dictionary of Military Terms : Over 6,000
Words Clearly Defined, p.282, Bloomsbury Information,
2007, pp.104.

S. Bull, Encyclopedia of Military Technology and
Innnovation, pp.327, Greenwood, 2004, pp.98-99.

(2]

3] S. Y. Jo, "A Study on the Impact Sensing Device for
Improving the Firing Function Reliability of ESAF',
Journal of the KIMST, Vol.18, No.5, pp.525-531, Oct.
2015.

DOI: https://dx.doi.org/10.9766/KIMST.2015.18.5.525

K. J. Soh, M. K. Kim, D. H. Lee, "Numerical Investigation
for Multi-layer Shock Absorber to Improve Survivability of
Fuze at High Impact’, /. Comput. Struct. Eng. Inst.
Korea, Vol.33, No.4, pp.255-261, Aug. 2020.

DOI: https://doi.org/10.7734/COSEIK.2020.33.4.255

A. Nasser, Fathy M. Ahmed, K. H. Moustafa, Ayman
Elshabrawy, "Recent Advancements in Proximity Fuzes
Technology', International Journal of Engineering
Research & Technology, Vol.4, No.4, pp.1233-1238,
Apr. 2015.

DOI: https://doi.org/10.17577/1JERTV41S041400

H. C. Jung, J. H. Seo, K. R. Kim, M. H. Kim, J. C. Koo,
"A Research on transmission energy and data using
induced electromotive force of coil', Journal of the
Korea Academia-Industrial, Vol.17, No.7, pp.607-615,
Jul. 2016.

4]

(5]

9

114

DOL: https://dx.doi.org/10.5762/KAIS.2016.17.7.607

Y. S. Jeong, "Development Direction of Artillery
Ammunition Fuze', Korea Defense Industry Association,
Vol.12, No.238, pp.80-87, Dec. 1998.

F. Jacob, Handbook of Modern Sensors :
Designs, and Applications, pp.758, Springer,
pp.255-256.

Physics,
2016,

5|(Dae-Hee An) (M3
- 20199 29 @ FLHE
I C L)
+ 201849 129 ~ €4 . SV |&E
2 A7

ARAA

EERY
=2 A=A
i 4 4=(Seong-Soo Bae) (M3

)

20109 2¢ : BEHHeta A
7158kt (FSHAT)
20119 79 ~ EA -

Lujo] A I

.

gistofoj2



