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Development of Wood-Based Material with High Fire Preventive

Performance (I)

- Investigation of fire retardants mixed with adhesives -

Masayuki KAWARASAKI Shin'ichi KIKUCHI
Ryouichi HIRADATE Yasushi HIRABAYASHI

Some fire retardants mixed with an adhesive were examined for their influence on fire preventive of
plywood. The retardants were selected based on their fire preventive effect, bond strength and
formaldehyde emission. These of an intumescent type were composed of a catalyst, a carbonific
material and a blowing agent. All fire retardants tested were effective for fire preventive of plywood,
and the following agents were suitable. ‘

Adhesive: Melamin resin adhesive.
Fire retardant: Ammonium polyphosphate as the catalyst, pentaerithritol as the carbonific material,
and dicyanodiamide or azodicarbonamide as the blowing agent.

Key words: plywood, fire preventive, adhesive, fire retardant, intumescent type
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Table 1. Ingredients of fire retardant.

RSy B =g
Ingredient Symbol Compound
App |V VVEERT E=T A
Ammonium polyphosphate
Catalyst Guanylurea phosphate
Diguanidine phosphate
Carbonific material Pentaerythritol
FEVE K Dicy anodiamide
Blowing agent AzO |7 THANRLT N
Azodicarbonamide

F2x HRFBHESOHEAEDLE

Table 2. Combinations of fire retardant ingredients.

HERA el RALAESH FEIa
Fire retardant | Catalyst | Carbonific material | Blowing agent
AD APP DIC
AA AZO
GD GUP PER DIC
GA AZO
DD DGP DIC
DA AZO
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Fig.1. Measuring points of height of insulating foam.
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Legend) ®: Measuring points of height of insulation foam; O: Measuring
points of base height
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, Table 3. Ignition time of specimen used UF-
containing fire retardant.
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Table 4. Ignition time of specimen used MF-

A B containing fire retardant. I
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Specimen Cotrol Containing fire retardant Specimen Control Containing fire retardant
No. AD | AA|GD| GA | DD DA No.* AD|AA | GD|GA DD | DA
1 10 — — — | 214 — | 285 1 34 — | -} = — | 256|358
2 12 N SN IR R B R 2 37 =1 =l206[317] 153
3 18 — _ _ _ _ _ 3 30 — | — | 292|282 229 | 297
4 18 — | — 13491 — 1 — [310 4 37 — | — | 246 346 | 281 | 350
5 18 _ | — 1 = 13111 = 1306 5 33 — | =1 — |311]194} 131
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Fig. 2. Relationship between height of insulation layer

and mass loss ratio (UF) .
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Legend) @: Control; A: AD; A: AA; B: GD; U: GA; ¢:DD; O: DA
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Fig. 3. Relationship between height of insulation layer

and mass loss ratio (MF) .
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Legend) Shown in Fig. 2.
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