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Abstract: This study proposes a method for predicting the reliability of the barrel in small arms by analyzing
the dispersion. The periodicity with which the barrel needs to be changed can be determined by detecting the
inner surface directly or by inspecting scratches inside the barrel using an optical sensor. However, soldiers
and directors in the logistics command need a more easy way to check the periodicity of barrel. Therefore,
this study focuses on the relation between the firing round and the dispersion. A simple equation can be
experimentally derived from pre-tests and analyses. This equation is confirmed through firing tests. In this
sense, it can be easily applied to determine the periodicity with which the barrel of small arms needs to be
changed in the field army.
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Fig. 2 The graph of internal diameter-firing rounds
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Fig. 4 The graph of velocity-firing rounds
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Fig. 3 The graph of bore wear-firing rounds



0.97663
-9.74048x10°
0.7993

-1.90081x10™

3th order
6.28856x10"

#0)%
2nd order
0.91031
3.55885x10”
5.29160x10™"
0.80021

S EE

Table 1 The constants of linear regression
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Table 2 The result of verifying test
Est. Error
Round Result X
value mil %
First disp. 0.87 0.84 0.04 4.55
1,050rd. 0.92 0.90 0.02 2.17
1,890rd. 0.96 1.00 0.04 4.17
2,940rd. 1.02 1.04 0.03 2.97
3,990rd. 1.06 1.10 0.04 3.77
5,040rd. 1.11 1.10 0.01 0.90
6,090rd. 1.16 1.16 0.00 0.00
6,930rd. 1.20 1.22 0.02 1.67
7,980rd. 1.25 1.26 0.01 0.80
9,030rd. 1.29 1.30 0.01 0.78
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Fig. 7 The graph of verifying test
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Table 3 The result of field test

Rifle Rd. Est. value Result - Error
mil %
X1 1,086 0.93 0.90 0.03 3.2
X2 1,064 0.93 0.95 0.02 2.2
X3 1,091 0.93 0.97 0.04 4.3
X4 987 0.92 0.90 0.02 2.2
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