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Abstract This proposes an improvement method of small arm dispersion. A small arm is a firearm carried
by an individual infantryman. Although it has not been set as a global standard, it usually refers to a
firearm with a caliber of 20 mm or less in Korea. The dispersion is about how much dispersed the bullet
is at the target point to form a bullet attack group and is one of the most important parameters of small
arms, which is related directly to the hit rate against the enemy in actual combat. Various factors affect
the degree of dispersion. This study considered ways to minimize the deviations caused by gun vibration
or impact during shooting. As a result, the space between the parts and the barrel thickness of the
assembly affect the improvement of dispersion. The dispersion was improved by up to 64% only by
adjusting the barrel thickness and space of the parts. Through this study, it is expected that the
quantitative impact on the dispersion of space of parts and barrel thickness can be identified and

applied to other weapons.
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Fig. 1. Dispersion and Accuracy
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Fig. 2. Detail of Assembly Part
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Fig. 3. Slack of barrel due to tolerance of assembly
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Table 1. Summary of Assembly Length and Tolerance

(mm)
Maximum Minimum
Assembly
Sort . assembly assembly
section

tolerance tolerance

Original 12.5 0.18 0.10

Improved 15 0.14 0.10
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Table 2. Result of Modeling and Simulation

Maximum variation of the gun in each
Sort . . . .
direction due to vibration

X direction @ 1.6537 x 10-5mm
Original Y direction : 6.2419 x 10-4mm
7 direction : 1.1425 x 10-7mm
0.5mm X direction @ 6.9151 x 10-6mm
Thickness Y direction : 6.1336 x 10-4mm
increased 7 direction : 1.9533 x 10-8mm
1.0mm X direction : 6.0226 x 10-6mm
Thickness Y direction @ 5.7470 x 10-4mm
increased Z direction : 8.6077 x 10-8mm
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Table 3. Dispersion for Thickness of Barrel

Sort Dispersion
Original 0.03556mm
0.5mm Thickness increased 0.01487mm
1.0mm Thickness increased 0.01295mm
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Table 4. Result of shooting test

Sort Dispersion average(Mil)

Original barrel

0.000 (Claasified)
test result

Improved barrel test result 0.000 (Claasified)

Gap 63% improved

* 1Mil(Milliradian) : Dispersion of 10cm per 100m
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