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A Study on Flame Retardant Treatment on Bamboo Nonwoven Fabric

and Manufacturing of Sandwich Structure Composites

Dong-Woo Lee*, M.N. Prabhakar*, Jung-ll Song**"

ABSTRACT: The present engineering sector focused on the sandwich composites and almost covered all engineering
fields because of decent mechanical properties with a lightweight structure. It mainly consists of high strength fiber
skin and porous structure core like corrugated, honeycomb, balsa wood, and foams which is playing a pivotal role in
weight reduction. Recently researchers attention grabbed by Natural fiber sandwich composites due to biodegradability,
renewable, low-cost, and environmentally friendly. However special focus is highly needed towards the flammability
behavior of natural fibers used as reinforcement for composites. Herein, for the first time, the flame retardant natural
fiber sandwich composite was fabricated by using flame retardant treated bamboo fabric and vinyl ester via the
VARTM process. The impact of flame retardant treated bamboo fabric on mechanical and flame retardant properties
were studied. The results concluded that the fabricated bamboo sandwich composites show structurally lightweight
with significant mechanical strength and feasibility with respect to the flame.
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Fig. 1. Classification of natural fibers [10]

Fig. 2. Reinforcement for composites: (a) Nonwoven bamboo
fabric and, (b) chopped bamboo fabric
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Fig. 3. Schematic of the procedure of flame retardant treatment
on bamboo nonwoven fabric

Table 1.L9 Taguchi table for flame retardant treatment on
bamboo nonwoven fabric

Chitosan Sodium bicarbonate APP
(wt.%) (wt.%) (wt.%)

L1

L2

L3

L4

L5

L6

L7

L8
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Fig. 4. Schematic of vertical burning test for bamboo nonwo-
ven fabric [15]
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Fig. 5. Schematic of bamboo fiber/Vinyl ester sandwich panel
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Fig. 6. Schematic of vacuum assisted resin transfer molding
process

Table 2. Comparison of manufactured composites
Thickness (mm)
39+0.1
36+0.1

4.0x0.1
(Skin: 0.8, Core: 3.2)

Types of fiber

Skin Non-woven

Core Chopped

Sandwich
structure

Mixed
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Fig. 7. The results of vertical burning test: (a) before, and (b)

after
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Fig. 8. Burning behavior of L6 and L9 samples under vertical
burning test
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Fig. 9. Tensile behavior of bamboo/Vinyl ester composites

Fig. 10. Tensile properties of bamboo/Vinyl ester composites

Fig. 11. Flexural behavior of bamboo/Vinyl ester composites
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Fig. 12. Flexural properties of bamboo/Vinyl ester composites

Fig. 13. Impact energy of bamboo/Vinyl ester composites
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