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Static Cushion Property Tests and Analysis of Luffa Sponge Materials

LIU Xiao-jing
(Department of Nutrition, Food Science and Packaging, San Jose State University, San Jose 95192, USA)

ABSTRACT: The work aims to obtain the static C-d,, curves of luffa sponge materials by research, to provide theoreti-
cal basis and experimental data for the calculation of the luffa sponge used as the cushion material. GB 8168—1987 test-
ing method of static compression for package cushion materials was referred to. Different groups of specimens were tested
on the electronic universal tester. The influence of such factors as force direction, size, humidity and structure on
the cushion materials was studied. The static cushion properties of such materials and other cushion materials (polyester
sponge and corrugated paperboard) were compared. The force-displacement curves and the stress-strain curves of the luffa
sponge materials were obtained, and the C-J,,, curves were obtained by calculation. As a natural material featured by ex-
cellent cushion property and environmental protection, luffa sponge can be completely degraded. The whole luffa
sponge cylinder has the similar cushion property as corrugated paperboard and honeycomb paperboard when it is under
load along the axis. The single-layer outer wall material of luffa sponge can be overlapped and laterally loaded. In
this case, it has the similar cushion property as polyester sponge, even better when under larger load. The cushion property
of the luffa sponge with inner core removed is superior to the whole luffa sponge cylinder. It is completely feasible to re-
place other cushion materials with luffa sponge.

KEY WORDS: luffa sponge; static compression test; stress-stain curve; C-d,, curves; cushion material
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Fig.3 Directions of force application
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Fig.4 Force-displacement curve from parallel
direction compression
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Fig.5 Force-displacement curve from vertical
direction compression
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Fig.7 Dry and wet loofa sponge static compression force-displacement curves
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Fig.8 Comparison of stress-stain curves and C-d,, curves of
whole loofa sponge and loofa sponge with inner core removed
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