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A Study on the shelf-life of IR screening smoke launcher grenade

Jongchan Lee, Junhyuk Lee, Hyunsuk Jung
Defense Reliability Research Center, Defense Agency for Technology and Quality

Q % AR ARolA A FAAAE Wefsty] A 7P SAHCE o] 8sh= 55 W2 o) olH T A
T2 A F2IAAL wdolA A3 A& 7hsde 2R We 8% 848, & & W9 75L& TSt
18} FAlo] s E= E4o] 7] iEel AMgSh] Aole A9REe] deoly S RIS 4+ flnt whEhA At
T &8 54 A A7 el adwt A 5= SA AFEE BUHE ¢ ok 2 =22 2019490 3%
AR EFA =4 H7HASRP: Ammunition Stockpile Reliability Program, ©]5} ASRP)E &l &H 3 A8 Hlo|EH&
o]-gsto] Aol A AuFEY AFe W AP F7 AT Ayfelnt. A ARSIl e A A AR
g 2ES FoA AREEERE F 1671 2EO] His] A8 AXsto] AldE Aot A8 T 2L 2454
W3} 2ol 5 A E o2 AFwo} Ay ST & AF Aie FFE A A Autfetol gt A4l

HAAE7E ALY +E 2 24, 223 Az FFIMY 2L A SOl B8 =+ e Aot

Abstract Smoke grenades are the primary means of protection used by tanks to disrupt enemy detection
systems. Such smoke grenades are a critical factor that determines the survival of tanks in the
engagement of ground weapon systems, but it can only be used once. Owing to its destructive property,
the performance and safety of the smoke grenade cannot be confirmed prior to use. Therefore, the
reliability of smoke grenades can be evaluated through various tests during the storage period. This
paper presents the results of estimating the reliability and shelf life of IR screening smoke grenade
launchers based on the result of the Ammunition Stockpile Reliability Program conducted in 2019.
Among the smoke grenade launcher lots currently stored, 16 lots and samples were selected for each
year of manufacture and tested. The reliability and shelf life were estimated by examining the number
of defects and the change in quality characteristics of each test item. The results of this study can be
used to assess the reliability of the smoke grenade launchers and to improve the quality of

manufacturing sites.
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Table 1. Specification of smoke launcher grenade

Specification Note
Weight approx. 1.65 kg -
Diameter 66 mm -
Length 239 mm -

Smoke agent approx. 1.2 kg IR Composition
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Fig. 1. Operational concept of smoke launcher grenade
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Where, R(t;) = Reliability at time, 4
r = number defective

n = sample size
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Where, p = proportion defective
RAp) =

defective or failed units in a sample size of n

probability of getting exactly r

units
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Table 2. Reliability for operation and operating
distance by year of manufacture

Year Age at Number| Sample Number Re,ﬂ,i_ 0%
Mfd. test of Lot | size of ability | Lower
(years) failures| (%) CL

01 18 1 20 0 100 89.1
‘03 16 1 20 0 100 89.1
‘06 13 2 40 0 100 94.4
‘07 12 1 20 0 100 89.1
‘09 10 2 40 0 100 94.4
‘10 9 2 40 0 100 94.4
11 8 2 40 0 100 94.4
‘12 7 2 40 0 100 94.4
13 6 1 20 0 100 89.1
‘14 5 1 20 0 100 89.1
‘15 4 1 20 0 100 89.1
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Fig. 3. Trends in reliability change for operation and
operating distance by age at test
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Table 3. Reliability for operating height by year of
manufacture
Year | A323 | Number | sample (YT L5 | U
’ (years) failures | (%) CL
‘01 18 1 20 10 50.0 33.8
‘03 16 1 20 15 25.0 12.7
‘06 13 2 40 22 45.0 34.1
‘07 12 1 20 7 65.0 48.2
0 10 1 20 10 50.0 33.8
1 20 4 80.0 63.9
‘10 9 2 40 20 50.0 38.8
1 8 2 40 6 85.0 75.2
12 7 2 40 17 57.5 46.1
‘13 6 1 20 4 80.0 63.9
‘14 5 1 20 1 95.0 81.9
‘15 4 1 20 0 100 89.1
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Table 4. Chi-Square result (2 X 2 contingency table)

Lot No. Lot No. Marginal Row
'09-1 '09-2 Total

Success for 10 (13) 16 (13) 26
Operating Height [0.69] [0.69]

Failure for 10 (7) 4 (7) 14
Operating Height [1.29] [1.29]
Marginal Column 20 20 40

Total
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Table 5. Chi-Square Exact Test Comparison by the
year of Manufacture (2001~2010)

‘f/;zr 2001 | 2003 | 2006 | 2007 | 2009 | 2010
NSD | NSD | NSD | NSD | NsD

2003 NSD | SD SD | NSD

2006 | NSD NSD

2007 | NSD | SD | NsD

2000 | NSD | SD | NsD

2010 | NSD | NSD | NSD

* SD: Statistically Different
NSD: Not Statistically Different
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Table 6. Chi-Square Exact Test Comparison by the
year of Manufacture (2010~2015)

‘f/;zr 2010 | 2011 | 2012 | 2013 | 2014 | 2015
SO | NsD | sD SD SD

2011 SD | NSD | NSD | NSD

2012 SD NSD

2013 | SD | NSD

2014 | SD | NSD | SD

2015 | SD | NSD | SD SD

* SD: Statistically Different
NSD: Not Statistically Different
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Fig. 5. Trends in reliability change for operating
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