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An Application of the Optimum Cushioning Design Method
for Drop of Packaged Freight

The 3rd Report : Effect of the Position of Product's Center
of Gravity on the Shape of Cushioning Materials

Takamasa NAKAJIMA®*, Yoshiharu TERAGISHI®,
Toshio TAKADA®, Ryosuke NOGAMI*

We developed the optimum cushioning design method for the product whose center of
gravity was not at its center. In addition, the effect of the position of the product’s center
of gravity on the optimum shape of cushions calculated by this newly developed design
method was investigated. The main results obtained are as follows:

(1) The position of the center of gravity of the product without any protuberances and any
steps does not affect the optimum thickness and the optimum volume of cushion, the area
of corrugated fiberboard and the cost of packaging materials.

(2) The volume of cushion and the cost of packaging materials increase monotonically with
shifting the center of gravity far from the center of the product with a protuberance. But,
if the thickness of cushion is minimized, the position of the center of gravity does not affect
the thickness of cushion.

(3) The volume of cushion and the cost of packaging materials increase monotonically with
shifting the center of gravity from the concave side to the convex side of the product with
a step.

Keywords : Package, Optimum cushioning design, Dropping shock, Center of gravity, Strength
of product, Cushion
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This product has a protuberance 3cm long.
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Fig. 15 Relationship between area of cushion II
and position of the center of gravity

(M;/ (M + M;)) from simulation resuits.
This product has a step 3cm long.
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Fig. 16 Relationship between maximum strain of
cushion I and position of the center of
gravity (M, (M, +M;)) from simulation
results. This product has a step 3cm
long.
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Fig. 17 Relationship between maximum strain of
cushion I and position of the center of
gravity (M;/ (M, + M) from simulation
results. This product has a step 3cm
long.
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Fig. 18 Relationship between maximum accelera-
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results. This product has a step 3cm
long.
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7 (M +M,;)) from simulation results. This
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