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Structural Optimization of Wood Packaging Boxes for Mechanical and
Electrical Products Based on Ansys Workbench
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(1.Sanjiang University, Nanjing 210012, China; 2.Nanjing Forestry University, Nanjing 210037, China)

ABSTRACT: The work aims to optimize the structure size of the wooden packaging box of a mechanical and electrical
product for saving wood resources and reducing production cost of packaging boxes. The structure of the wooden pack-
aging box was designed by UG according to the overall dimension, quality distribution and transportation requirements of
the product. The 3D models of sleepers and longitudinal beams, which were the main load-bearing parts, were imported
into Ansys Workbench. Then, the optimization models of sleepers and longitudinal beams were established for iterative
analysis and solution to obtain the optimal solution of cross-section size, maximum deflection and volume of sleepers and
longitudinal beams. Finally, the finite element analysis and comparison of sleepers and longitudinal beams were carried
out before and after optimization. The optimal section width and height of the sleeper were 0.044 m and 0.032 m, and the
optimal section width and height of the longitudinal beam were 0.148 m and 0.158 m under the condition of meeting
the bending strength and rigidity. The total volume of the optimized sleepers and longitudinal beams were reduced by
41.324% and 8.661%, respectively, and the total mass of the packaging box was reduced by 34.79 kg, which realized the
optimization goal of reducing wood consumption. Reasonable increase of cross-section height of sleepers and longitudin-
al beams can improve their rigidity, and the proper decrease of their cross-section width can significantly reduce their vo-
lume and mass.
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Tab.1 Mechanical parameters of pine
5 /MPa /MPa
/(kg'm™)
450 9171 460.4 831.6 521.7 44.48 666.7 0.558 0.337 0.472
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Fig.3 Mechanical model of the sleeper 0 . ) .
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Tab.2 Optimized results of the sleeper

/m /m /mm /dm?
0.12 4.441 3.50
0 0
0.3 0.01
0.044 3.086 2.06
/% -63.33 -30.51 -41.32
6 6
2
2
0.044 m 0.12 m 63.333%
0.032 m 0.02 m 0 0.343 0.686 1.029 1.372 1.714 2.057 2.400 2.743 3.086
' ' {7 #%/mm
60% 3.086 mm a %M\Jﬁz@
30.511%
2.056x10° m* 0.047 m*
41.324% 14.99 kg
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Fig.5 Analysis results of sleeper before optimization
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Fig.6 Analysis results of optimized sleeper
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Tab.3 Comparison of mechanical parameters
of the sleeper

/mm /MPa
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9 Tab.4 Optimum results of the longitudinal beam
10
/m /m /mm /m®
s 0.17 0.15 3.389 0.127
5 0.12 0.1 0
3.37 mm 0.561% 03 0.16 34
3.04 MPa 3.754% 0.148 0.158 3.37 0.116

/% —12.94 5.33 —-0.56 —8.66
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Fig.9 Analysis results of longitudinal beam before
optimization
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