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Heat Release Properties of Makeup Materials Used for
Laminated Veneer Boards

Shin'ichi KIKUCHI  Masayuki KAWARASAKI  Yasushi HIRABAYASHI

Heat rel ease properties of adhesives, paints and veneer which are used for makeup of noncombustible

material were investigated. The results were as follows:

1) Total heat release of adhesives was in the order of aqueous vinyl polymer solution isocyanate <
synthetic rubber latex resin - melamine urearesin mixture  polyvinyl acetate emulsion.

2) Total heat release of paints was in the order of aminoalkyd resin  nitrocellulose < polyurethane
resin.

3) Total heat release of veneer was not influenced by wood species, but was proportional to area
density.

4) Total heat release of veneer laminated boards has been presumed from the heat release properties
of the composition material.
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Table 1. List of adhesives and mixing condition.
Weight ratio
. Abbreviated
Adhesve . .
name Baseresn Curingagent  Extender
Adqueous vinyl polymer solution - API 100 10 109
Isocyanate
60 40 - 502
RM
Synthetic rubber latex resin - Synthetic rubber Melamine
Melamine urearesin latex resin urearesn
. . PVA 100 5
Polyvinyl acetate emulsion

1 2
Note) 1): Cornstarch; 2): Wheat flour.
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50kW/m? 1 3
300
600
2
Table 2. List of paints and mixing condition.
Weight ratio
Paint Kind Abbreviated name . .
Baseresn Curing agent
PU-U 100 50
Under coat
Polyurethane resin PU-T 100 25
Top coat
AA-U 100 10
Under coat
Aminoakydresn AA-T 100 10
Top coat
NC-U 100 -
Under coat
Nitrocellulose NC-T 100 -
Top coat
3
Table 3. List and basic properties of veneer.
(mm) (gm?)
Secies Thickness Areadendty
L . 0.28 0.87 122,155,252,348,405
Tilia japonica
. . 0.20 0.61 124,361,441
Betula maximowiczana
0.56 300
Fraxinus mandshurica
. 0.55 354
Quercusmongolica var. grosseserrata
. 0.61 262
Kalopanax pictus
4
Table4. Manufacturing conditions of veneer laminated boards using noncombustible materials.
Base board Veneer Adhesive
(mm) (g/em®) (mm) (g/m?) (gm?)
Kind Thickness Dendty Secies Thickness  Areadensty Kind Spread
1
0.8 0.25 130
Calcium silicate board?
API, RM, PVA 150
2 T. japonica
6 1.8 0.25 050 130 270
Cement board?
1 1838 2 1001
Note) 1): Noncombustible material (individually certified)N0.1838; 2): Noncombustible material No.1001.
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S) API 100g/m? 2.8 0.9MIm?
100g/m? 150g/m? 47 19MInm?
IMJIm? RM
PVA 50g/n? 100 150g/m?
RM 2 RM
PVA
RM 2 6
50g/n? NC
5
Table 5. Heat release properties of adhesives.
1
Adhesive Spread Ignitiontime  Maximum heat releaserate  Total heat release!
(gm?) €] (kW/m?) (MIm?)
2)
AP 100 NI 7 0.7
150 63 10 0.9
50 NI 12 0.8
RM 100 18 93 17
150 16 154 2.9
50 NI 8 0.4
PVA 100 10 112 15
150 12 205 25
1) 300 2)
Note) 1): Total heat release for the first 300 s; 2): Not ignition.
6
Table 6. Heat release properties of paints.
1
Paint Fread Ignitiontime  Maximum heat releaserate  Total heat release!
(gm?) €] (kWim?) (MJIm?)
50 NI2) 11 0.7
PU-U 100 41 55 14
150 33 98 31
50 NI 11 0.7
PU-T 100 82 82 2.7
150 72 124 4.6
50 NI 8 0.6
AA-U 100 83 28 1.0
150 36 72 2.7
50 NI 8 0.5
AA-T 100 61 67 15
150 46 129 3.0
50 49 21 0.7
NC-U 100 34 64 14
150 27 119 2.2
50 48 19 0.7
NC-T 100 39 80 14
150 36 151 25
1.2 5

Note) 1),2): See Table 5.
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AA 100 150g/m? 10 1J 1/4.186¢cd 1
PU-T
kca
NC 4.444 % g 29 2
PU 2 1kg 4,400kcal
AA NC
4,730kcal /kgP
7 7
10 20
3.3
1 8
45
AP
1
0.99
1
096 091 0.97
MJIm?
0.01674 x g/in? 0119 1 1
23 50 RH 12 OMJIn?
7
Table 7. Heat release properties of venner.
1
Secies Areadensity | Ignitiontime Maximum heat releaserate Total heat release?
(gm?) 9 (kW/m?) (MJIm?)
122 5 240 1.9
155 6 270 2.3
T. japonica 252 8 445 4.2
348 10 442 5.3
405 12 488 6.2
124 5 256 1.8
B. maximowiczana 361 12 427 6.2
441 12 661 7.6
F. mandshurica 300 9 459 61
. 354 11 431 5.2
Q. mongolica var. grosseserrata
. 262 8 442 4.2
K. pictus
) 5
Note) 1): See Table 5.
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Table 8. Heat release properties of veneer laminated boards.

1
Base board Thickness Adhesive | Ignitiontime  Maximum heat releaserate  Total heat release’
(mm) (9 (kW/m?) (MJIm?)
2 API 46 128 4.9
Calcium dlicate boarc? 0.25 RM 27 172 7.1
PVA 15 213 7.5
API 145 53 3.1
0.25 RM 233 52 3.6
3 PVA 35 170 3.6
Cement board® API 82 132 6.2
0.50 RM 79 167 5.7
PVA 70 216 6.6
1 5 2.3 4
Note) 1): See Table 5; 2),3): See Table 4.
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Fig.1. Comparison of calculated and experimental total 40 204-212
heat release of veneer laminated boards.
Legend) e : Calcium slicate board; O : Cement board 1994 .
501 2004 .
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