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Stress Analysis and Optimization of Steel Plates for Stacking with Wooden Pallet
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ABSTRACT: The work aims to analyze the existing matts-shaped wooden pallet of some steel company and improve &
optimize its structure, so as to achieve the design method that gives considerations to both load-bearing property and cost
saving and reduces the timbers to be used. After the mechanical model of stockpiling conditions for matts-shaped and
overhang-beam type wooden pallets (with 3 stringers and 3 beams) was built, the theoretical deduction and research of
force bearing conditions of wooden pallets were conducted. The optimized design scheme was made according to the re-
sults. The lifting and multi-stockpiling conditions in finite element method were simulated to obtain the stress response of
wooden pallets. By doing so, the correctness of optimized design scheme was verified. By replacing the matts-shaped
wooden pallets, the overhang-beam type wooden pallets had less bending stress under the stockpiling. Under the same
conditions, the overhand-beam type wooden pallets could bear the same load applied to matts-shaped ones with lower
costs. The overhang-beam type wooden pallets can save timbers, other consumables and manufacturing costs, and have a
good value in engineering application.
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Fig.1 The three-dimensional structure of wooden pallet
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Fig.2 Application of wood bracket in packaging workshop

R1 MHNFEREIER

Tab.1 Mechanical properties of materials
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Fig.3 Wooden pallet longitudinal forces
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Fig.4 Wooden pallet stringer indeterminate diagram
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Fig. 5 Longitudinal shear diagram and bending moment dia-
gram
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Tab.2 Data table of finite element model for suspended

operation
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Fig.9 Lifting plate finite element model
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Fig.10 Wooden pallet lifting condition stress nephogram
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Tab.3 3-layer storage condition of finite element model
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Fig.11 Finite element model of 3-layer plate stockpiling
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Fig.12 Multi-layer wooden pallet storage conditions stress
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Fig.13 Optimization of the application of the rear wood
bracket in the unit
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