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Abstract: In this study, the flame retardant and physical properties of the expandable graphite/polyurethane
foam composites were considered by the addition of expandable graphite. The tensile strength of expandable
graphite/polyurethane foam composites decreased with the content of the expandable graphite and the analysis
of cell shape by SEM has shown that as the expandable graphite content increases, the cell becomes uneven
and collapses. As the results of the compressive strength, density and air permeability tests, it was found that
density and as the content of the expandable graphite increased, the compressive strength of the composites
increased but air permeability decreased. When the amount of expandable graphite was added at 10 phr or
higher, the foam has excellent flame retardation performance. Analysis of the degree of diffraction by X-ray
diffraction (XRD) showed that as the content of the expandable graphite increased, the crystal peak of the
graphite appeared near 26=26°.
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Figure 1. The worm-like structure of the expandable
graphite.
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Figure 2. Surface of polyurethane foam containing
expandable graphite.
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Figure 3. FT-IR spectra of PU foams.
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Table 1. Sample designation and composition of PU foams containing expandable graphite
Composition
Sample —
. Isocyanate Polyol Silicon surfactant Expandable
designation - Water (g) Catalyst (g) .
TDI index PPG (g) (g) Graphite (phr)
PUG-0 110 160 9.28 4 0.24 0
PUG-5 110 9.28 4 0.24 5
PUG-10 110 9.28 4 0.24 10
PUG-15 110 160 9.28 4 0.24 15
PUG-20 110 9.28 4 0.24 20
PUG-25 110 160 9.28 4 0.24 25
PUG-30 110 160 9.28 4 0.24 30
Table 2. Flame retardancy and mechanical properties of PU foams
Flame retardancy Mechanical properties
Sample Tensile strength | Elongati t break C i
desienation Char leneth ensile streng ongation at brea Densitv (ke/m’ ompressive
£ ar length (mm) (kgdem?) (%) ensity (kg/m’) strength (kPa)
PUG-0 96 2.11 109 26 10.1
PUG-5 67 1.72 91 28 10.4
PUG-10 22 1.88 98 31 11.9
PUG-15 18 0.76 82 34 11.8
PUG-20 11 0.79 101 33 12.3
PUG-25 13 0.84 73 34 12.4
PUG-30 9 0.83 102 36 13.6
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Figure 5. SEM micrographs of the pure foam and PU
- . - - - - . foam/EG composites.
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Figure 4. Stress-strain curves of PU foams.
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Figure 6. Flame retardancy (char length) of PU foams.
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Figure 7. Air permeability of PU foams.
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Figure 8. XRD curves of PU foams.
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