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Abstract: To determine how different particle sizes and additions of styrene-acrylic-SiO; influenced the bonding
strength and combustion properties of plywood, a novel urea-formaldehyde (UF) resin adhesive was modified
through physical blending with styrene-acrylic-SiO,, and flame retardant and bond strength test were carried
out. Results showed that a particle size of 60 mesh and a 15% addition of styrene-acrylic-SiO, had a strong ef-
fect on bonding strength and combustion properties of plywood. With these conditions, plywood had the best
performance when bonding strength was 1.33 MPa, total heat release was 16.3 MJ-m™, and total smoke release
was 149.80 m*-m™.  [Ch, 4 fig. 4 tab. 8 ref. ]
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Figure 1 Effect of particle size of styrene-acrylic-SiO, modifier on HRR & THR of plywood
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Table 1 Effect of particle size of styrene-acrylic-SiO, modifier on HRR & THR of plywood
- P PR Tl %2/ (KW -m2)
B2/ e = 180 s REHG AL/ (MI-m?) 45 2 FE 0 11 B s
60 s 120 s 180 s
60 168.5 109.5 84.8 16.3 45
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10 000 157.8 103.7 76.9 14.0 53
POPI 209.9 141.2 110.8 20.3 59
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Table 2 Effect of particle size of styrene-acrylic-SiO, modifier on MLR of plywood
3 e g R AR (ges™)

Ktz H JRAEAR R B g
60 s 120 s 180 s
60 0.132 6 0.079 3 0.057 5 10.809 9
800 0.125 5 0.076 1 0.055 9 10.323 0
10 000 0.130 1 0.079 9 0.056 7 10.323 4
PUPIE 0.162 5 0.095 9 0.068 6 12.416 9
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Figure 3 Effect of dosage of 60 mesh styrene-acrylic-SiO, modifier on HRR & THR of plywood
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Table 3 Effect of dosage of 60 mesh styrene-acrylic-SiO, modifier on HRR & THR of plywood
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Figure 4  Effect of dosage of 60 mesh styrene-acrylic-SiO,
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modifier on TSR of plywood
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Table 4  Effect of dosage of 60 mesh styrene-acrylic-SiO, modifier on MLR of plywood

34 TR K R (g5

A% JRAEAR K B g
60 s 120 s 180 s

5 0.135 3 0.082 6 0.060 0 10.996 3
10 0.1310 0.076 9 0.053 8 10.002 9
15 0.132 6 0.079 3 0.057 5 10.809 9
20 0.145 4 0.087 0 0.062 0 11.322 9
25 0.137 5 0.084 6 0.061 9 114122
ORI 0.162 5 0.095 9 0.068 6 12.416 9
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