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Particle-Bond Durability of Emulsifiable Polymeric
MDI Bonded Particleboards *'

Fujiichi SAITO*?, Toshihiko WATANABE*? and Shigehiko SUZUKI*?

To determine the particle-bond durability of emulsifiable polymeric isocyanate (EMDI) bonded
particleboards, the effect of resin coating procedures and mat moisture content (MC) on bond
quality were examined during a cyclic wetting and dring treatment. Polymeric isocyanate (PMDI)
and phenol forlmaldehyde (PF) resin bonded boards were used as controls.

EMDI bonded boards decreased in internal bond (IB) strength with increasing mat MC. EMDI
boards used on a 100 % solid basis with water applied separately, showed exceedingly higher dry
IB, but they lost almost any advantage over other boards under the cyclic exposure. EMDI and
PMDI boards had the same properties, and an improvement in bonding efficiency using EMDI was
not obtained. Both isocyanate boards were superior in IB strength to PF boards. Bond quality of
boards with 24 h storage time was reduced significantly especially at higher mat MC.
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Table 1. Adhesive coating conditions.
) RC |MatMC Formulation
Board | o 2 EMDI : Water
M 5 8 7 100 : 0
M 10 8 10 50 @ 50
M 15 8 14 36 @ 62
M 20 8 17 31 @ 69
M 25 8 23 26 @ 74
R 6 6 9 43 : 56
R 10 10 9 56 . 44
PMDI @ Acetone
PMDI 8 10 75 0 25
PF 10 16 —
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FEUKER WA/ MC 2%, EMDI, PMDI #3354,
KM, BLUT =Ly 3 »FOKRGTTHIEEK
Z(ZFH%e (Table 1), #FEL&ME B 180°C, £
25kgf/cm?, B§R 6 min, EMDI #1414 00 & B (%
1~2h, —#B, FE(23°C)T24hHBHRBAEL 72,
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40%ND T2 g > F B, REE (20°C) DREEFE
{b% BEMSER CHIEL 72.
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Fig. 1. Increase in viscosity with time.
Emulsion concentration : a 60%, b 50%, and

¢ 40%.
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Table 2. Bending properties of tested %
pnlulnboand\ 60
N | mMor MOE © 50 /\
Bourd kel em? 10kgf em? & V
- 3 e -_ S E 40
M S 265 33.3 S
M 10 256 33.0 g 30
M 1S 269 325 Z 20 i i
M o200 261 313 =
M 25 154 3.3 10 o/ \3/ \&
R o 257 315 ==
T T T = T = F rying
R 10 291 35.4 0 1 2 3 4 5 6 7 8 9 10
e Number of cycles
PMDI 268 ll 6
P 270 RIPN Fig. 3. Effect of the numbers of cycles on thickness
P 273 329 change. and X P2:
& p 3 [0 g4 Legend : Boards, © Pl and X P2; see Fig.2 for
) T T others.
# Storage time [ 24h.
Pl Mixed furnish (M 5 MI5 50 50) N N R .
P2 Mixed furnish (M20: M25 - 50 50) VAT TNy T RE 2, 12, P2 R— Fli Pl

1.2
11
100
09},

Relative density
(Layer density Mean board density)

0.81s
0.7

Distance from center

Density profile of tested boards made with
various mat MC.

Legend : Boards, 0 M5, A MI5, [[] M20, and VvV
M25.
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Fig. 4. Effect of the numbers of cycles on spring-
back.

Legend :Boards, @ R6 & R10, @ PMDI, and ¥
PF; see Fig. 2.
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Fig. 5. Effect of the numbers of cycles on linear
change.
Legend :Boards, see Fig. 2.
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Fig. 6. Effect of the numbers of cycles on linear
change.
Legend :Boards, see Fig. 4.
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Fig. 7. Effect of the numbers of cycles on internal
bond strength.
Legend : Boards, see Figs. 2, 3, and 4.
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Fig. 8. Effect of the numbers of cycles on internal
bond retention.
Legend :Boards, see Figs 2, 3, and 4.
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Fig.9. Effect of springback on internal bond
retention.
Legend :Bards, see Figs. 2, 3, and 4.
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