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Abstract

Aiming at the existing levitation storage box manufacturing expensive, difficult to recycle the prob-
lem, design a new type of levitation storage box. The design adopts the upper and lower annular
frame and the inner annular frame spiral screw structure, with cylindrical removable buckle and
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spring buckle to realize the box body locking, selecting high transparent food-grade PE membrane
as the levitation bearing material, this paper adopts the PETG material 3D printing additive manu-
facturing box, through the spiral circumferential pressure to realize the membrane body uniform
tension and convenient disassembly, to complete the structural design and performance testing.
The organizer can be quickly disassembled with bare hands, the PE membrane is uniformly ten-
sioned without wrinkles, has good sealing, dustproof and moisture-proof performance, the mem-
brane can be replaced individually, and the levitation is stable when carrying fine and small parts.
The structure is simple, reliable, efficient and recyclable, which can meet the requirements of recy-
cling, easy disassembly and quick replacement of membrane.
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Figure 1. Comparison of square frame and circular frame
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Figure 2. Spiral notch ramp
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Figure 3. Dovetail
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Table 1. Hand size coverage for most adults
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(mm) (mm) (mm)
BEF TN %) 88 80~100 >85% >85 BHARZHBEMETA
[P %N %] 80 70~90 >85% >80 BEARKZH LT

W B2 1 U T a0

BT Am=11.604 +0.123 x 88 =22.865 mm; By =8.006+0.115 x 88 = 18.126 mm;

LR Ap=8.108 +0.15 x 80 =20.108 mm; Br=6.792+0.123 x 80 = 16.632 mm.
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Figure 4. Keyed hand
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Figure 5. Increasing friction plane
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Figure 6. Leaf structure of the original PE film organizer box
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Figure 7. Cylindrical releasable clip structure planing drawing
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Table 2. Optimized male buckle parameters
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1.00 mm
4.00 mm
1.00 mm
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2.00 mm
0.92 mm
16.00 mm
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Figure 8. Organizer and packaging dimensions
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Figure 9. Clip structure printed flat on ABS material
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Table 3. Comparison of ABS and PETG materials
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o AR 1.8~2.5 GPa 2.0~2.2 GPa ABS RIS 58

B b i 10~30 kJ/m? >80 kJ/m? PETG )14z ABS
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Figure 10. Sample
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Figure 11. Comparison of square frame and ring frame PE film spreading
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Figure 12. Surface condition of PE film
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Figure 13. PE film disassembly status
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Figure 14. Condition after assembling and putting in the storage object
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