Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.8.202

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 8 pp. 202-210, 2022

An Analysis on the ammunition malfunction and assessment plan
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Abstract 155mm smoke howitzer does not directly inflict fatal damage, but when used properly, it can
reduce the ability of the enemy and is also used as a signal or aircraft guidance measure. In South
Korea, 155mm smoke howitzers have been stored even though the storage period had passed quite a
long time ago, and hence a related ammunition malfunction had occurred recently. The malfunctioned
ammunition lot was then suspended CC-]J as a follow-up measure suggested by the malfunction
investigation and to take action according to the ASRP results. In particular, six ammunition lots were
selected, including the malfunctioned ammunition lot, by the South Korean Army when selecting the
ASRP items and ammunition lots for the year. Furthermore, the ASRP and malfunction tests showed that
the ammunition malfunction was not related to the performance of the 155mm smoke howitzer. Finally,
an alternative test was suggested as an improvement plan for the assessment method of ammunition

malfunction in the future, and the assessment plan for a 155mm smoke howitzer was also presented.
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Table 1. Result about center of gravity

Note

length : 26.41
inch [10]

Abnormal

47.17%
of length

Normal

47.30%
of length

Type

center of
gravity
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Table 2. 155mm smoke non-function test

Defect Type Defect Code List

Rotating Band damaged

Critical to body surface

Expelling Charge exposed

Zone stenciling incorrect

Lifting Plug damaged/missing or

Major not eliminated by hand

Rotating Band/body damage or
corrosion (affects functionality)

Marking misleading or unidentifiable

Minor

Grommet missing or damaged
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Table 3. Weight zones and squares of 155mm smoke

[10]
Zone Over Up to & Incl. Marking
Pounds Pounds (Zone Squares)
2 90.7 92.0 aia|
3 91.8 93.1 ooQ
4 92.7 94.4 [Bajaia)
5 94.0 95.3 [B[ajaaa)
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Table 4. Result of non-function tes

Lot | Avg. STD. |Zone| Note(a) |zone| Note(b.)
No. | (Ibs) (Ibs.) 41 Pone<Zone=| 3} [Zone<[Zone>
A-1| 92.00 0.49 10 {93.06| 0.00 2 3421 0.30
B-1] 92.12 0.47 7 89.39| 0.00 2 26.00| 0.82
B-2 | 92.05 0.54 9 |88.76| 0.00 4 32.78| 1.44
B-3| 92.35 0.30 9 |87.88| 0.00 0 2.25 | 0.05
B-4 | 93.44 0.15 0 0.00 | 0.00 = = =
B-51| 92.87 0.78 4 |42.30| 1.38 - - -

:The lot shall also be rejected if the percent defective for
weight as computed with the use of MIL-STD-414 Section
B, Table B3, AQL 4.0 percent, exceeds the maximum
allowable percent defective for each setting(a. Zone 4, b.
Zone 3)

Note
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Table 5. 155mm smoke function test

Defect Type Defect Code List
Critical Premature burst
Smokescreen Effect improperly
Major Fail to function properly by
ejecting canister in air (more than 2)
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Table 6. Test for malfunction

Type ]I:I(Z: Samples Slj;p’l)efs Note | Weight(lb)
Malfunction | B-4 10 8 7 91.69~94.41
A-1 3 3 91.79~92.43
B-1 2 2 91.52~91.89
ASRP B-2 13 2 0 91.37~91.95
B-3 3 3 92.01~92.28
B-4 3 0 92.92~93.65
Total/Avg. 23 21 15 91.37~94.41

Note : Samples of internal flow
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Table 7. Overall of ASRP results(1999year ~ 2021year)

H . 0,
Lot No.of | Total No. No. Rezﬁsbl L?)?N/:zr
Type | ASRP | Samples | DUD | Defects ©% cL
B series 7 130 1 . 9 93.0 89.2
(mixing 3)
Ohers | 4 | 70 | 8 |, .1 984 | 939
(mixing 2)
Subtotal 11 200 9 10 94.8 92.0

DUD(Unexploded Bomb): not Firing or Fuze DUD
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R(ti) = 1= n(tl) )
Where, R(t;) = Reliability at time, ¢
r = number of defective
n = sample size
1
Pp= )

1+[(n—r+1)/7|F,
Where, F, = F distribution for the following
degrees of freedom and associated required
Confidence Level
v, = 2(n —r+ 1)

vy =2r

2E W3 Bk 54 ARA AREos AR
Fl APRREe 1309 3 1 Ehskelon AYe 9
so] uhslo] AlFSEO0%AIA AlFE  sjagrol
89.2%9It}. ZE W5 B-2 A|9jg LulA] AzA] A
B2 7088 Wrlsigon B-2E9 U AR}

EX ggdo] g WSy AW 1Y Wl

90% A1Z|5E90%CA AF = sFstgko] 93.9% Tt
A 1171 2E 20089 A= F AHEETF B A
Bk o, o] 30| JAEE AFe 108 ¥
Aslqict. A APzl 94.8%0]H AlR]4290%C) A
A SIS 92.0%0]c}.
A AgA3 Bt ¥ 7154 2de A @
A=A = AL RIS

6. otE

b

,
oot

5 mopuer

Aubeto] thek ASRP B7HRIOR " 19ARE thA|A]
H71Hg 283 155mm Z2HEF ASRP AVFHAAY
I Zo] Brisks Weke AT 4= Sl Avrel EgE
AR Al 155mm 2T {FARE ARARRS A3t
At AMAA] Ak Ego8 T} ANAE Qls)
Al B3] ARk o, spos A Al e o
spetEo] Hittol fA=s SBEA S22 Aol Al

AL ATH9L

ek

Canister ignition
Hall o\

Canister expelling

fignition

Falling to grqund/

Smoke functipning

Alternative fuze |...[j
functioning

10m radius

Alternative test device

Fig. 8. Schematic of smoke for howitzer alternative test
9] Fig. 8& AAAAAY AUEE i oz

QuTe SR WA T4 AR A E ] A
F oA A7kEe ddste] WEgore Hoh

il

o
N
N
~
.
N
Jr
_?L
&
HH
=
R
ox
o,
ﬁ:
>
ok
flo
N
N
1o,
&1
>

A
2)
& 5 o, AR ] A2 Qo= 7Y 755k

208



155mm et 02§ TARH 2 FF WhY

oqutE

Ak, EAELL 5 a5FES BF 35Uhssith

20219 e ASRP AFAAAIA Al HCARE 9
gt AGRAAE 7 AldS AAlsH, &
A 23t AU W&
5 Aoict. WEE Aqk
H, Jd9E 5 F&E%

o|AI7}A] B7tE 155mm
gtote] & 2770 REZL B7HE o H ofy] 577 2EQ]
w717t gasttt. 3% WrHAE £ 9 B7F oA
AEdTe} AR QTAR WG 5 ANEER] AR
sl AAF7|e PFREE AX, AFHAAES
EE3E By AIER AhE FA wrom Brks
AXT 5= & Aol

=2

glo

J

=

7. 282

st AE A5t &89
o} E3E o] A5l HCAqEre
A
njotetal AXEHS g Ett

AR, AAGEEHA)E E4EEr S7FE] wet
Z7ketgoH, Ay&TE BT o] TATLE At

Aoz Frloke oIt ©A| faoliet AARE
& AT gle AeE FRIEglow Aue 2%
OF9|] EAE RIS "art Ut
AL E FER] A3t 715 AEETL
AA 22 = E7F 2S4S 37] 7450
74 ZEA AR 2] rlgEo] {4
skt 715418 43t F3o] 2
SVt HCAgre] Zyd: o

T gaaeERl RS HE
715 AEE7 9 o|FRtek
gRlstr] Hafl g&A S Aokl o]
o wiet 2Egt A u)7t ol Aof gt

AA, 155mm HCHAYER2 3k ASRP A|dZ o]
et AR = 94.8%01H, AlZF 90%olA] A1

T 3132 92.0%% FT gt o). XA APZE
Az 2 A 5oz Qe g 3d 22, 24t
18] AA 2 5ol e 2©A FA7gRrt & olszict
A gL o 60~704 ooz AL ARgE 4 9]
S oz ddE

30 Moo
R 3 o

o)

s
e

[

209

e g, dutet AAR7 S 75k olE B
3 @28 AL 715 A" HASRP 7I5AIE Al 71E
APAIE HE] Al AlRte] Aom AlFE w2 BIHY
Qo] & oz wdEch

2 =204 AARE BEe} o] e 7] AR
FEolle 'ef deoll 2 Ast . ASRP H7HE
o} H7PIRES FF 155mm A9E Ao B7HA g
Y 9 WUHE B3 Hoh FEgN A=zt Ay
7goll w783t ArgE = o Q& =
AREAT =R A Al RSt o] d Ao® VlE
ot E3F gro = whoro] gy tigt 2|52l AN
M 2 g Al Sole 82 & 9 Aol

o]lo.
=

References

Y. S. Kim et al. "Introduction to Defense Quality
Management', Hyungseul Publishing Network, 2010.

S. W. Park, K. S. Yoon, H. D. Kwon "An Empirical
Study on the Financial Performance of Ammunition
Stockpile Reliability Program upon the Defense
Management', Journal of the Korea Academia-Industrial
cooperation Society, Vol.16, Issue.1, pp.266-273, 2015.
DOL: https://dx.doi.org/10.5762/KAIS.2015.16.1.266

J. C. Lee, K. S. Yoon, Y. H. Kim, K. H. Cho, "A study
on the shelf-life prediction of the single base
propellants using accelerated aging test', Journal of
the Korea Society for Quality Management, Vol.35,
No.2, pp.45-52, 2007.

K. S. Yoon, J. C. Lee, "A Case Study on the Reliability
Assessment of Stockpile Ammunition’, Journal of the
Korea Society for Quality Management, Vol.40, No.3,
Pp.259-269, 2012.

DOL: https://dx.doi.org/10.7469/JKSQM.2012.40.3.259

K. S. Yoon, S. W. Park, "A Study on the Estimation of
Shelf-life for 155mm propelling charge KM4A2 using
ASRP's data", Journal of the Korea Society for Quality
Management, Vol.42, No.3, pp.291-300, 2014.

DO https://dx.doi.org/10.7469/TKSQM.2014.42.3.291

D. N. Lee, K. S. Yoon, "A Study on the Estimation of
Shelf Life for Fuze MTSQ KM577A1 from ASRP Data’,
Journal of applied Reliability, Vol.18, No.1, pp.56-65, 2018.
DOI: https://dx.doi.org/10.33162/]JAR.2018.03.18.1.56

J. C. Lee, ]J. H. Lee, H. S. Jung, "A Study on the
shelf-life of IR screening smoke launcher grenade’,
Journal of the Korea Academia-Industrial cooperation
Society, Vol.21, No.4, pp.437-445, 2020.

DOI: https://dx.doi.org/10.5762/KAIS.2020.21.4.43

J. C. Lee, J. H. Lee, H. S. Jung, "A Study on the
estimation of shelf-life and assessment plan of
illuminating cartridges for mortar’, Journal of the




AR &85 =22 A2338 A8E, 2022

Korea Academia-Industrial —cooperation Society,
Vol.21, No.9, pp.291-300, 2020.

DOI: https://dx.doi.org/10.5762/KAIS.2020.21.9.291

H. S. Jung, J. H. Lee, "Analysis of The 155mm
[llumination ASRP Alternative Test Result', Journal of
the Korea Academia-Industrial cooperation Society,
Vol.23, No.6, pp.41-49, 2022.

DOI: https://dx.doi.org/10.5762/KAIS.2022.23.6.41

TM 43-0001-28, TECHNICAL MANUAL, ARMY
AMMUNITION DATA SHEETS, April 1994.

9]

(101

[11] H. G. Sim, "A study on the reliability analysis of
one-shot system', Journal of the korea association of

defense industry studies, Vol.16, No.2, pp.105-116, 2009.

[12] Ministry of Defence, Reliability and Maintainability
(R&M) Assurance Activity Part 1 One-Shot Devices
Systems, Defence Standard 00-42, Part 1, Issue 2,

pp.1-23, 2008.

[13] Edward R. Sherwin, "Analysis of "One-Shot" Devices",
Selected Topics in Assurance Related Technologies,

vol.7, No.4, pp.1-4, 2004.

&{(Junhyuk Lee) BB

- 20154 29 : SHFdisty
FESAFE (F4IAD

+ 20194 8¢¥ ~ FA 1 Y
a9l A7el

s §

(TP
AEEA, BAY 248, A=H557t
H & M(Hyunsuk Jung) (M35

+ 20174 29 SEUgw JAF
stk (FEH A
20194 8¢Y ~ @A : FYEE

49 A7y

TP
MEMS, A=/437, A4 F4%=

=

o

0l

TAEoR
A=487F, FA

210

ZHJongchan Lee)

(HalA

+ 2003¢ 2€ : AEdsw sishy
st} (FEHAD

20034 49 ~
A9 A7

- 20114 9¢ :

A SYEE

-
gul

A7) SAr



