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Comparison of Apple Cushioning Materials by Free Fall Drop Test Method
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Abstract

The objective of this study was to compare the effectiveness of cushioning material to prevent
mechanical damage of apples by free fall drop test method. Gala apple 128 (by count) was used as a sample for
testing. Eight apples were packed into a corrugated box. The test methods consist of drop test of the corrugated
box which contain apple without cushion material and wrapped with plastic foam net, blister plastic film, shredded
paper and coconut fluff. The impact test by free-fall drop test with 3 levels, 0.6, 0.7 and 1 m. The results showed
that bruise area of apple was well varying proportionally as drop height level and the appropriate of cushioning
materials to prevent the mechanical damage by apple free fall drop test method was shredded paper when
considering the effectiveness of cushion material by bruise resistance, identified by slope of the graph of bruise
area — drop height level (BA-h). The average bruise resistance of shredded paper was 1.74 sg.mm/m.
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Figure 1 Various types of apple cushioning materials: plastic foam net (a), blister plastic film (b), shredded paper
(c) and coconut fluff (d)
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Figure 2 Evaluating the bruised area of apples by peeling.

Table 1 Linear regression analysis indicating the relationship between bruised area and drop height with

various types of cushioning materials.

Cushioning materials Equation of relationship R2

Bare apple B, =62.46h - 31.90 R?=0.9054
Plastic foam net (3 mm in diameter) B,=34.81h-17.73 R? = 0.9951
Blister plastic film B, =13.18h - 4.45 R =0.9039
Coconut fluff B,=7.71h-4.05 R2=0.9777
Shredded paper B,=1.74h-0.72 R? =0.9998

*When B, = bruised area of the apple and H = drop height
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Figure 3 Relationship between bruised area and drop high with various types of cushioning materials.
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