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Effect of Several Foaming Agents on Flame Retardancy
of Intumescent Polyurethane Flame-retardant Coating

LIN Qiao-jia HUANG Xiao-dong LIU Jing-hong YANG Gui-di

Institute of Material Engineering Fujian Agriculture and Forestry University Fuzhou 350002 China

Abstract  An intumescent polyurethane flame-retardant coating blended respectively with carbamide

dicyandiamide or a compound of carbamide and dicyandiamide as a foaming agent was applied to plywood.
Heat release rates for combustion of the coated plywood samples were tested according to FAA standards.
Compared with plywood control specimens the coated samples showed better flame retardancy. Among the
three foaming agents the compound of carbamide and dicyandiamide revealed the most effective results in
retarding plywood combustion.
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mm 21 +3 C 50%
24 h 0. 025
1 mm 89
1 FAA 8130-3
Tab.1 Formulas for the lntumesc'ent polyurethane E 906-83 26. 67 kPa
flame-retardant coating
Y Y 21 ~24 C 0.04 m'/s
167 167 1 L/min 3.5+0.05 W/cm®
27 10 99% 0.103 ~0. 138
72 25 . T
D CO NH, , 130 C MPa 15 ~20 psi 5 min
@ C2H,N, 200C B ATLAS — HRR,
-1 2
1.2 <5% "
HRR, ATLAS
1.3 2
ABCD
4 A 2 !
B C 2
Tab.2 Burning heat release rate of the plywood
D samples in four projects
/ kW- min- m~?
40 /s /s / kW- m™2 2 min 5 min
A 17 300 147.11 177.57 476.40
B 20 300 125.61 51.68 293.40
250 ¢/m’ C 65 165 81.79 29.12 201.45
D 68 152 80.37 22.47 227.67
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Fig.1 Heat release rate curves of the plywood samples
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4 FAA
HRR <65 kW/m*
1 . J . 1997 11 1 4142.
2 . J . 1998 3 1-8.
3 . J . 1999 13
1 26-28.
4 . J . 1995 9
6 12-16.
5 . _
J . 1997 11 3 33-36.
6 GB/J 45-82. S .
7 . M .
2003 217-230.
8 . J .
2000 20 2 136-139.
9 . J .
2002 22 4 325-328.
10 .
J . 2001 28 1 17-19.
11 .
J . 2002 17 2 79-82.



