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Strength Optimization of Ventilating Container( I) - Finite Element Analysis

Jong-Min Park
Dept. of Mechanical Engineering, Miryang National University

Abstract

Corrugated board is composed of cellulose fibers which are arranged with the same direction as the board
manufactured. The direction is classified with machine direction (MD) and cross-machine direction (CD). Therefore,
corrugated board is orthotropic material that has totally different strength properties at each direction and especially,
at machine direction, the mechanical properties of fiberboard is superior. The compression strength of the corrugated
fiberboard boxes is very important information to the manufacturers and the end users. This study was carried out to
design the optimum pattern, size, and location of ventilating hole for ventilating container through the finite element
analysis. The optimum pattern and location of ventilating and hand hole were vertical oblong, a short distance to the
right and left from the center of panel, and center or a short distance to the top of both sides, respectively. We
identified the effect on both stress dispersion and stress level from the analysis of redisigned hand hole.
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Table 1. Physical characteristics of paperboards applied to FEA

Paperboard |~ Basic weight, g/m? Bursting strength, kgf/ﬂn’ Ring crush(CD), kgf Thick
K2180 180 3.0 19.0 0.24
SK210 210 6.2 32.2 0.25
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Table 3. The prediction results of Young's modulus

for DW corrugated board
Neutral axis positiony| — mm 4.84 4.69
Moment of inertia, I mm? 808 584
Young s modulus, E GPa 1.56 3.69

(Note} )DW(MD):7 =4.13,5.34, 460, 1=695.28, 526.01, 532.13

Table 2. Physical dimensions of the corrugated board used for FEA

Corrugated ;
board Flute

Board combination

Physical dimensions®

DW AB/F

SK210/K2180/SK210/K2180/SK210

1=9.106mm, A=6.042mm t1=t2=t=0.25mm,
Cm1=Cm2=0.24mn, h;=5.16mn, h;=2.91nm,
ay=1 56, a2=1.38(a=take-up factor)

(Note) *DW corrugated board




27

TYPE 10

Fig. 1. Ventilating hole patterns applied to FEA
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Fig. 5. Redesigned hand hole pattern
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Fig. 8. Stress distribution for redesigned hand hole

Fig. 9. Stress distribution for hand hole before
redesign
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Table 4. Strength reduction according to locations of hand hole

Locations | Side area, | Areaw Ventilating a_rea/ .
oo mm ) Ventilating hole Hand hole side area, .
no 355,000 - - —
(W/2, D/6) | 355,000 - 2,228 0.63
(W/2, D/3) | 355,000 - 2,228 0.63
(W/2,D/2) | 355,000 - 2,228 0.63
(W/5,D/2) | 355,000 - 2,228 0.63
(W/3,D/2) | 355,000 - 2,228 0.63
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