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Preparation and Combustion Performance of Sandwich Composite
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Abstract: Polyvinyl acetate, phenol-formaldehyde and urea-formaldehyde resins were individually used as
adhesives to make sandwich composites with fire retardant medium density fiberboard for faces and
phenolic foams as the core. Combustion performance of the composites was tested. The results showed
that sandwich composites made with each of the three resins had internal bond strength that could reach
0.16 MPa with the appropriate amount of glue consumption. The sandwich composite glued with
phenol-formaldehyde resin had the best fire retardant performance with the lowest peak heat release rate

(pkHRR), oxygen consumption and CO/CO; yield value.
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Tab.2 Surface bond strength of sandwich composite
glued with polyvinyl acetate adhesive
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Tab.3 Surface bond strength of sandwich composite

glued with phenol-formaldehyde resin

wkE REKRE W RERE | R, REKRE
(gm ) BEFE/MPa T FEEE/MPa | min o 5 /MPa
160 0.09 105 0.08 2
180 0.12 115 0.13 4 0.12
200 0.16 125 0.16 6 0.16
220 0.16 135 0.16 8 0.16
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Tab.4 Surface bond strength of sandwich composite
glued with urea-formaldehyde resin
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(gm»)  #E/MPa C HEE/MPa min  5EJ¥/MPa
160 0.14 100 0.08 2 0.06
180 0.16 110 0.12 4 0.13
200 0.16 120 0.16 6 0.16
220 0.16 130 0.16 8 0.16
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Fig.1 HRR and THR curves of three kinds of sandwich
composites and 2 kinds of element materials
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Fig.2 TSR curves of three kinds of sandwich composites
and 2 kinds of element materials
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Tab.5 Yield of CO and CO, of three kinds of
sandwich composites

‘ CO =%/ (kgkg ) CO "%/ (kgkg ') CO/CO,
e Bl W1 WE AR /%
PVAc iz 0.11 0.25 0.44 0.96 25
UF [ 0.06 1.29 043 9.51 14
PF i 0.09 0.72 0.51 3.86 18
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Fig.3 Oxygen consumption curves of three kinds of
sandwich composites and 2 kinds of element materials
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Tab.3 Comparison of mechanical properties
between LVL and solid wood
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