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Development of The Transporting System
for The Automatic Carrying and Arming of Test Ammunition
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Abstract In this paper, we present the process of developing an automatic carrying and arming system
for testing ammunition. When carrying out shooting tests at a domestic rifle range, most of the
ammunition operations are carried out by human manpower The series of test processes, such as
transporting, arming and firing of heavy munitions, is repeated by employing human. If the ammunition
is loaded via manpower, then problems can occur such as loss of reliability of test results,
musculoskeletal disorders of humans and also safety accidents can occur. To address these problems, an
automated system was developed for the transport and operation of ammunition. This paper covers the
design, manufacture and operation of the developed system. In addition, this study validated the
effectiveness of the system as compared to the human operation. Our results show that the developed

system can be easily adapted to testing ammunition at a domestic rifle range.
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Table 1. Analysis of the influential factors for muzzle

velocity
Factors Effects
Depth of Instability of velocity by loading depth
propellant loading variation

Effects of temperature on gunpowder

Outer temperature
performance

Velocity changes due to inner abrasion of

Gun life .
artillery

Velocity variation due to depth of

Depth of jectil
epth Of projectiie projectile

Characteristic of

propellant Chemical composition
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Table 2. Main improvements for system design

Category

Before

Improvement

Uniformity of
loading process

Non-uniform
possibility by
human-loading

Uniformity
guarantee by
mechanical loading

Stability of system

Stability degradation
by human error in
the test process

Possibility to repeat
the operations by
hydraulic method

Durability of
system

Increase in human
fatigue by repeating
the process

Infinite iteration by
mechanical
operations
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Fig. 2. Munition loading scheme
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Fig. 4. Applying to K9 artillery
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Fig. 6. Counterforce by external friction
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Table 3. The result of evaluation of operation

Div Man Loading Depth Time
. power force deviation (1 round)
Man}l al 4 250kgf +4mm 4minute
arming
AUFO 1 400kgf +0.5mm 3minute
arming
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Table 4. The result of ammunition performance test

No. Auto-arming Manual-arming
testl 686.56 683.32
test2 682.31 685.78
test3 688.93 691.33
test4 685.64 687.92
test5 686.12 686.75
test6 686.45 691.71
test7 685.25 693.23
test8 686.64 690.71
test9 683.55 691.12
test10 684.45 687.55
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Table 5. Performance summary of the developed
system

Analysis of the developed system

Categor
sory items outcomes
Mechanical loading

by hydraulic method

Loading method

Uniformity of

loading process Man power

1 person

Depth deviation +0.5mm

Automatic alignment
by laser sensor

Loading-position
sensing

Application of
polycarbonate for
protecting operators
from a various of
risks

Stability of system
Operator protection

Decrease of human

Human fatigue fatigue by mechanics

Durability of
system

Environmetal

Driving wa R L.
8 way electric driving
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