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Correlativity between Structural Parameters and Compressive Strength of the
Tube-shaped Folder Boxes

ZHONG Chen, ZHANG Zhu, WANG Li-li, ZHAO Dong-jing, LIU Zhen
(Qufu Normal University, Rizhao 276826, China)

ABSTRACT: The work aims to study the correlativity between the structural parameters and compressive strength of the
tube-shaped folder boxes, so as to provide the basis for the design optimization of box structure and its compressive
strength. Firstly, three typical tube-shaped folder boxes, including the common, the quadrangular frustum pyramid and the
flower-lock-tuck ones, were designed to further determine the key structural parameters of the three kinds of boxes that
affected the compressive strength. Secondly, with each structural parameter as the independent variable in order, and the
remaining structural parameters as the constants, the box compression tester was used to carry out the empty container
compression test and record their respective maximum crush force. Finally, the experimental data were analyzed to clarify
the correlativity between the compressive strength and the structural parameters. The compressive strengths of the three
kinds of boxes increased with the increase of the circumference. However, not all the compressive strengths were reduced
with the increase of the height. In considering the circumference, the compressive strength of the common box was the
best. Whereas, the compressive strength of the flower-lock-tuck box was the best in considering the height. Given the box
types, the compressive strength was the optimal under the conditions that the length to width ratio of the common boxes
approached 1.0, the bottom to top ratio of the quadrangular frustum pyramid box was within the range of 1.2~1.4, and the
angle between the line of coincident point-circle center and the horizontal line approached 30° of the flower-lock-tuck
box. The compressive strength of the tube-shaped folder boxes was overall superior than that of the regular slotted boxes
due to the effects of the structural parameters. The key structural parameters of the tube-shaped folder boxes significantly
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affect the compressive strength. Therefore, more attention should be paid to the design of the tube-shaped folder boxes.

KEY WORDS: compressive strength; structural parameter; correlativity; corrugated box; folder.
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Fig.1 Examples of the tube-shaped folder boxes
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Tab.1 Structural parameters of the common tube-shaped
folder boxes

I Ji# Z,/mm 1= ¥ Hy/mm KI5 bR,
1 300 100 1.0
2 340 125 1.3
3 380 150 1.5
4 420 175 1.7
5 460 200 2.0
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Tab.2 Structural parameters of the quadrangular frustum
pyramid box

P EYUAKZ 'mm EEHYmm R KR,
1 300 100 1.2

2 340 125 1.4

3 380 150 1.6

4 420 175 1.8

5 460 200 2.0
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Tab.3 Structural parameters of the flower-lock-tuck box

Y JEHK Zy/mm = Hy/mm Je fal(°)
1 240 100 30
2 320 125 40
3 400 150 45
4 480 175 50
5 560 200 60
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Fig.3 The flowchart of the experiments
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Fig.4 Strength curves of the common tube-shaped folder box
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