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Analysis of The 155mm Illumination ASRP Alternative Test Results
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Abstract The task of evaluating reliability by periodically performing non-functional, functional, and
chemistry analysis tests on ammunition is critical in the maintenance of defense power and budget
reduction. However, there are many restrictions on firing tests on ammunition as complaints are
increasing due to the risk of fire and noise during tests. In particular, in the case of illumination, the
possibility of fire is higher than with other ammunition, and evaluation is limited due to the annual
testable quantities. In this study, an alternative test is applied to 155mm illumination ASRP to minimize
the risk of firing tests and to continuously conduct tests in a limited space. The alternative test is a test
conducted by installing a test bed and devices instead of using a firing test that fires with other
ammunition such as a detonator, fuze, and propelling charge. The process from design to manufacture
of the 155mm illumination alternative test equipment is described, and the ASRP results of the
alternative test were analyzed. Through this, the advantages and validity of the alternative test can be
proved. If the alternative test method and devices are applied to other test restricted ammunition, it is
expected that the evaluation rate of the ammunition can be increased, and reliable evaluation can be

achieved.
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Fig. 2. Operating mechanism of 155mm illumination
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Table 1. Firing tests status of 155mm illumination
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Where, F =

change, At = time change, m = canister assy.

impulsive force, Ap = momentum
weight, v1 = initial velocity, vz = released velocity
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Where, g = gravitational force, h = canister assy.
rise height
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Table 2. Comparison of firing test and alternative
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Test field Available to flight 50 m radius open
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Table 4. The reliability by expelling and illum.
function
Expelling Tllum.
Defects
Reliability Reliability
Lot |Year Afsstat 00% 00%
No. | Mfd. (years) Expell | Tllum. | Point Low;r Point Low:zr
-ing | (75sec| (%) cL (%) oL
M-1 |68 | 53 0 0 100.0 | 79.4 | 100.0 | 79.4
M-2 |73 | 48 1 0 90.0 | 66.3 |100.0| 77.4
M-3 | 74 | 48 2 0 80.0 | 55.0 | 100.0| 75.0
M-4 | 74 47 5 0 50.0 | 26.7 | 100.0 | 63.1
M-5 |75 47 0 0 100.0 | 79.4 | 100.0 | 79.4
M-6 | '75 | 46 0 0 100.0 | 79.4 | 100.0 | 79.4
M-7 |75 | 45 0 0 100.0 | 79.4 | 100.0 | 79.4
M-8 | '87 | 34 0 0 100.0 | 79.4 | 100.0 | 79.4
KM-1| '89 | 32 0 0 100.0| 79.4 | 100.0| 79.4
KM-2| '90 32 0 0 100.0| 79.4 |100.0| 72.0
KM-3| '91 30 0 0 100.0| 79.4 |100.0| 79.4
KM-4| '92 | 30 0 0 100.0| 79.4 | 100.0| 79.4
KM-5| '92 30 0 0 100.0| 79.4 |100.0| 77.4
KM-6| '92 29 0 0 100.0| 79.4 |100.0| 79.4
KM-7| '93 28 0 0 100.0| 79.4 | 100.0| 79.4
Total 8 0 94.7 | 91.5 [ 100.0| 98.3
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Fig. 10. Trend in reliability of illumination by age at
test
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Table 5. Illumination time by lot

[llumination time(sec
Lot A%eestat Expelling | Fall in ted
No. (vears) defect | water | Max | Min | Ave. | SD

M-1 53 0 1 151 116 | 134.8 |12.357
M-2 48 1 1 164 | 148 [155.9]5.083
M-3 48 2 0 159 | 137 |147.5]8.552
M-4 47 5 0 155 | 140 |147.8|5.848
M-5 47 0 0 175 | 108 | 153.5|20.211
M-6 46 0 0 164 | 110 | 146.6|15.749
M-7 45 0 1 155 | 149 | 151.3 |2.398
M-8 34 0 0 158 | 143 |151.8|4.756
KM-1 32 0 1 152 100 | 136.2 |17.711
KM-2| 32 0 3 151 120 | 132.4|9.727
KM-3| 30 0 1 153 126 138 | 9.950
KM-4| 30 0 1 145 127 | 136.9 | 6.698
KM-5| 30 0 0 149 | 133 | 143 |5.077
KM-6| 29 0 0 152 125 | 141.1 | 8.034
KM-7| 28 0 0 145 | 129 [136.9|5.280
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Table 6. Evaluation rate and comparison of illum./

delay time
Total |Expelling| Il Average | .,
Category otal xpelling um. Tlum. erage
sample | function | function time delay time
- 77% 66% Unmeasu-
Firing test | 100 77/100) | (66/100) 130.4sec rable
Alternative 100% 89%
Lest 150 (150/150) | (133/150) 143.6sec | 8.26sec
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