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Improvement of Ammunition Box by Ergonomic Evaluation

ABSTRACT

Objective: The purpose of this paper is to evaluate old and newly designed ammunition boxes from an
ergonomic point of view.
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Method: Sixteen participants volunteered to randomly perform lifting, carrying, and side-by-side moving tasks
with 4 different old and new boxes for the ammunitions of 5.56mm, 60mm, 81mm, and 105mm in diameter.
The old boxes are made of wood currently used in military, while the new boxes are made of plastics. The joint
moments of elbow, shoulder, back, and knee were measured by using a motion analysis system and a force

platform. In addition, an electromyographic system was used to measure the forces of hand and wrist muscles.

Results: In most tasks, new boxes caused less joint moments at the elbow and shoulder than old boxes
because new boxes were lighter and smaller than old boxes. New boxes also derived less hand and wrist
muscle forces due to the provision of fixed hard handles rather than string handles.

Conclusion: The ergonomically designed new boxes could reduce the physical stresses of soldiers manually

handling ammunitions and be helpful for storage and reuse.
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2. Method
2.1 Participants
2.2 Apparatus
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2.3 Procedure
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Table 1. Manual handling of ammunition boxes

Procedure

Task
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Carrying

Side-by-Side Moving

Lifting

2 People

Carrying

2.4 Experimental design
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3. Results
3.1 274 556mm EtkmEHARK}
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Table 2. T-test results of joint moments

Task Joint(Axis) Box Mean(Nm) p-value
Old 47.59
Shoulder(X) <.0001
New 12.94
Old 16.00
Lifting Shoulder(Z) 0.0025
New 11.86
Old 21.27
Elbow(X) <.0001
New 13.71
Old 41.03
Shoulder(X) <.0001
New 23.85
Old 55.37
Shoulder(Y) 0.0001
Carrying New 37.71
Old 20.15
Shoulder(Z) <.0001
New 13.98

Elbow(X) ol 27.77 <.0001




New 16.57
Old 46.35
Shoulder(X) <.0001
New 35.28
Old 64.29
Shoulder(Y) <.0001
Side-by-Side New 43.34
Moving old 22.85
Shoulder(Z) <.0001
New 13.59
Old 13.16
Elbow(X) <.0001
New 26.33
Table 3. T-test results of %MVC
Task Muscle Box Mean(%) p-value
Old 77.22
Lifting ECU 0.0009
New 40.63
Oold 57.04
ECR 0.0102
New 34.32
Old 64.59
Carrying ECU 0.0015
New 31.24
Oold 47.97
FCU 0.0418
New 36.91
Old 63.63
ECR 0.0300
Side-by-Side New 45.00
Moving old 74.67
ECU 0.0125
New 4428




Old 38.72
FCR 0.0322
New 27.34
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Table 4. T-test results of joint moments

Task Joint(Axis) Box Mean(Nm) p-value
Old 55.25

Lifting Shoulder(Y) 0.0008
New 43.83
Old 36.30

Shoulder(Y) 0.0134
New 4584

Carrying

Old 14.18

Shoulder(Z) 0.0113
New 17.38

Table 5. T-test results of %MVC

Task Muscle Box Mean(%) p-value
Old 34.98
Lifting FCR 0.0100
New 22.27
Old 83.64
Carrying FDS 0.0001
New 46.77

3.3 HAZE 81mm EHAZTYXL

HIAZEL 81mm EFAZEEMRIE S7] &Y AlO2E of7iet HEX|OAM F &XtZH| |Folgt XHo0|E =Lt
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Table 6. T-test results of joint moments

Task Joint(Axis) Box Mean(Nm) p-value
Old 64.73
Shoulder(Y) 0.0177
New 56.74
Lifting
Old 17.91
Elbow(X) 0.0253
New 14.25

Table 7. T-test results of %MVC

Task Muscle Box Mean(%) p-value
Old 29.23
FCR 0.0028
New 16.18
Old 35.09
Lifting FCU 0.0425
New 24.71
Old 73.09
FDS 0.0026
New 46.85
Old 28.76
FCR 0.0054
New 18.60
Carrying
Old 69.75
FDS 0.0159
New 47.41
Side-by-Side Old 36.89
] FCU 0.0039
Moving New 2712
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Table 8. T-test results of joint moments

Task Joint(Axis) Box Mean(Nm) p-value
Oold 19.93
Elbow(X) 0.0347
New 16.33
Lifting
Old 377.20
Back(Y) 0.0022
New 117.00

Table 9. T-test results of %MVC

Task Muscle Box Mean(%) p-value
Oold 55.27

Carrying FDS 0.0487
New 3045

4. Conclusion
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