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Manufacture and Compression Performance of Pineapple Leaf Fiber/Glass Fiber

Reinforced Lattice Cylinder with Sandwich Ribs
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(1. School of Materials Science and Engineering , Northeast Forestry University s Harbin, Heilongjiang 150040, China;
2. College of Forestry , Northwest A&F University ,Yangling +Shaanxi 712100, China)

Abstract: Natural fibers have many advantages,such as abundant, green, biodegradable, which has been at-
tracted the attention of people. The design of lattice structure contains material design, structural design
and functional design simultaneously. Taking pineapple leaf fibers and glass fibers as reinforced materials,
phenol formaldehyde resin and modified epoxy resin as matrix materials, this paper combined material de-
sign and structural design together, three different combination forms of lattice cylinders with sandwich
ribs were designed,namely structure (PG),,PGP and GPG,where P and G represented pineapple leaf fiber
and glass fiber,respectively. The preparation process of three types of lattice cylinder was explored,and the
compression performances of three types of structures were analyzed through axial compression tests. The
experiment results showed that filament winding method was easy to operate. The failure parts of (PG),,
PGP and GPG lattice cylinders with sandwich ribs were in circumferential and helical ribs,adjacent to the
crossover. In compression resistance perspective,compared with structure PGP and GPG, the superiority of
structure (PG), was smaller. In lightweight and high strength perspective,the property of PGP lattice cyl-
inder was the best,the GPG lattice cylinders’ took second place,and (PG), was the worst. Lattice cylinders
with sandwich ribs could be used as building materials.
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Table 1 Dimensional design of lattice cylinder

ShiE gigEf WiARMIEE mE ARTIE MRRE

/mm / /mm /mm /mm /mm
100 30 27.2 113.8 5 10
(a) (PG), (b) PGP (¢) GPG

Bl BEWEFEFR
Fig.1 Combination forms of rib
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Fig. 2 Pineapple leaf fiber raw materials
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Fig. 3 Pineapple leaf fiber bundle after pretreatment
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Fig.4 Dimensional design schematics of wood mold
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Fig.5 Fabricated silicon rubber mold
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Fig. 6 Manufactured lattice cylinders with sandwich ribs
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Fig. 7 Load-displacement curves of lattice cylinders

with sandwich ribs
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Fig. 8 Failure form of lattice cylinders with (PG), sandwich ribs:

delamination
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Fig. 9 Failure form of lattice cylinders with PGP sandwich ribs:

break and delamination
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Fig. 10 Failure form of lattice cylinders with GPG sandwich ribs:

delamination
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Table 2 Performance comparison of lattice cylinder with sandwich ribs
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Fig. 11  Axial stress nephogram of lattice cylinder
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Fig. 12 Shear nephogram of lattice cylinder
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