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Basic Research on Compressive Strength of Corrugated Box Pallet
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Corrugated box pallet is often used for packaging large and heavy items, and their load-bearing capacity must be
carefully considered. The Kellicutt formula generally used to calculate the compressive strength of corrugated
boxes is such that the shorter the box's perimeter length, the lower the compressive strength. We thought that the
compressive strength of Corrugated box pallet might similarly decrease as the outer circumference length of the
pallet girders (pallet perimeter length) becomes shorter. In this study, compression tests were conducted with
sleeves and cap trays installed on each pallet with different perimeter lengths, and compression strength were
compared for each pattern. The results showed that the compressive strength of corrugated boxes did not change
even if the pallet perimeter length was shortened within the conditions of this study. From this result, it can be
inferred that under a certain conditions of board thickness and perimeter length, there is no fluctuation in the
compressive strength of pallets made of other materials as well.
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Fig.1 Corrugated box pallet
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Fig.2 Pallet perimeter length
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Fig.3 Compression tester
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Fig.4 Pallet samples (1st exam)

Table 1 Pallet perimeter length

of sample (1st exam)

Pallet No. without | g @ ®
pallet
pallet perimeter
length(mm) 4400 2438 1825 1014
Ratio of pallet
perimeter length(%) 100.0 55.4 41.5 23.0

Fig.5 Sleeve and Cap-Tray sample

(1st exam)
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Table 2 Compression test results (1st)

without
Pallet No. pallet 10) )
Ratio of pallet perimeter
length(’s) 100.0 55.4 415 230
Test 1 6314.9| 5369.3| 6191.6 5986.3
Test 2 5799.0| 5653.6| 60145 59238
Compression Test 3 5785.1 5807.7| 5816.5| 6465.9
strength
(N) Test 4 5912.4| 60125 6793.5( 6244.4
Test 5 59240| 5957.7| 5830.5| 6219.2
Average 59471 5760.2| 6129.3] 6167.9
Rate of change 100.0 965/ 1028|1035
in compressive strength(%)
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Fig.6 Relationship between rate of change
in average compressive strength and

perimeter length (1st)
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Fig.7 Condition of floorboard after test

(1st exam)
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Table 4 Compression test results (2nd)

without
Pallet No. pallet @ ®
Ratio of pallet perimeter
longth(®) 100.0 61.4 472 229
Test 1 63149| 5369.3| 61916 5986.3
Test 2 5799.0| 56536 60145  5923.8
Compression Test3 57851| 5807.7| 58165|  6465.9
strength
Fig.8 Pallet samples (2nd exam) ™) Test 4 5912.4| 60125 67935  6244.4
Test5 5924.0|  5957.7|  5830.5|  6219.2
Average 5047.1|  5760.2| 6129.3] 61679
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Fig.9 Sleeve and Cap-Tray sample
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3.2.3

RATIOOF PALLET PERIMETER LENGTH(%)

Fig.10 Relationship between rate of

change in average compressive strength

and perimeter length (2nd)
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Fig.11 Condition of floorboard after test

(2nd exam)
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<BEXH>
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