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Optimal Design of Parameters for Packaging Container under Ammunition
Skewed Installation
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ABSTRACT: The work aims to optimize the design of ammunition packaging size, so as to improve the efficiency of
loading and transportation of ultra-long ammunition packaging. With the skewed transportation of ultra-long ammunition
packaging by railway as the research object, the mathematical relationship between the geometric size of ammunition
packaging container and carriage was analyzed, so as to construct a mathematical model of the maximum length, mini-
mum length and maximum width of ammunition packaging allowed by carriage changing with the skewed angle during
skewed transportation. Based on this model, the parameters of packaging container were optimized to realize the maxi-
mum loading capacity of railway carriage. With a certain carriage as the example, MATLAB was used to analyze the es-
tablished model. The change law of ammunition packaging parameters with skewed installation angle under the condition
of a given carriage size was obtained. The established mathematical model can be used to determine the size series of
ammunition packaging suitable for skewed transportation by railway carriage, which provides a theoretical basis for the
optimal design of ammunition packaging and efficient loading and transportation.
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Fig.1 Schematic diagram of skewed
installation for ammunition
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Fig.2 Geometric size of carriage
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Fig.3 Skewed installation of ammunition packaging container
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K/mm 58 mm F2EMA/(C) K/mm %6/mm B2EMA/(°) K/mm F8/mm #B2EMA/)
654.37 51.28 596.72 30.54 499.58 25.18
P63(K) 157 22x2 750%2 900 3000 4 400 5400
586.41 53.04 487.82 32.08 405.81 26.22
676.63 53.78 613.03 31.47 512.89 25.9
P64 15 466x%2 820%2 796 3000 4 400 5400
606.25 55.7 501.05 33.06 416.56  26.97
666.91 52.67 606.02 31.07 507.17  25.59
P65 15 422x2 790%2 855 3 000 4400 5400
597.68 54.53 495.4 32.64 411.98 26.65
667.88 52.78 606.71 31.11 507.72 25.62
P70 16 087x2 793x2 866 3000 4 400 5400
598.5 54.64 495.94 32.68 412.41 26.68
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