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Research on Mechanical Properties of a New Four-hole Special-shaped
Honeycomb Sandwich Structure

FENG Yanbo, YU Taihang, YU Runze

(School of Light Industry, Harbin University of Commerce, Harbin 150028, China)

ABSTRACT: With the development of new materials and new structures, the structure of packaging materials requires
higher protection capabilities for products during packaging and transportation. Therefore, the work aims to enrich the
structure of packaging materials and design new material structures under the condition of ensuring mechanical properties.
Based on the traditional hexagonal honeycomb structure, a new four-hole special-shaped honeycomb structure was
designed. Through theoretical analysis, simulation analysis and experimental verification, the mechanical properties of
degradable resin specimens were studied. The transverse and longitudinal mechanical properties of the new four-hole
special-shaped honeycomb packaging sandwich structure were improved by 17% compared with those of traditional
hexagonal and octagonal honeycomb structure, so the structure had better external load carrying capacity. This study gives
a new idea for the structure of packaging materials, which is of great support to the development of packaging industry.

KEY WORDS: new honeycomb structure; degradable resin material; packaging sandwich structure; mechanical
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Fig.1 Deduction process of new four-hole
special-shaped honeycomb structure
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Fig.2 Schematic diagram for multiple
new four-hole special-shaped
cellular cell combination
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Fig.3 Size of single new four-hole
special-shaped honeycomb cell
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Fig.4 Schematic diagram of honeycomb cell size
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Fig.5 New four-hole special-shaped
honeycomb cell network model
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Fig.6 Stress simulation model of a new four-hole
special-shaped honeycomb cell
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Fig.7 New five-cell four-hole special-shaped
honeycomb packaging sandwich structure
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Fig.8 Isometric diagram and main view of five-cell
regular octagonal honeycomb structure
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Fig.9 Longitudinal bearing position of a new
five-cell four-hole special-shaped
honeycomb structure
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Fig.10 Longitudinal bearing position of
five-cell regular octagonal
honeycomb structure
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Fig.11 Finite element model of a new
five-cell special-shaped
honeycomb structure
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Fig.12 Cloud image of simulation model of a new
five-cell special-shaped honeycomb structure
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Fig.13 Longitudinal bearing stress data of a
five-cell honeycomb structure
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Fig.14 Transverse bearing stress data of a five-cell
honeycomb structure
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Fig.15 New nine-cell four-hole special-shaped
honeycomb packaging sandwich structure
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Fig.16 Cloud image of simulation model of a new
nine-cell four-hole special-shaped honeycomb
packaging sandwich structure
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Fig.17 Longitudinal bearing stress data of
nine-cell honeycomb structure
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Fig.18 Transverse bearing stress data of
nine-cell honeycomb structure
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Fig.28 Transverse stress-strain diagram of specimen
made from PLA TOUGH materials with
nine-cell honeycomb structure
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made from PLA TOUGH materials with
nine-cell honeycomb structure
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