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Production Technology for Strand-Particle Board (SPB) IIL 1
Effect of isocyanate adhesives (EMDI) on physical properties and blisters*!

Makoto FUuKINO *2, Hideo HORIE *3,
Nobuki SHIMOKUNE *2 and Naohisa OGAWA *2

A strand-particle board (SPB) was manufactured using unoriented strands for the surface layers and unoriented
particles for the core layer. Todomatsu (Abies sachalinensis) strands, recycled waste wood particles, and
emulsifiable methylene diphenyl diisocyanate (EMDI) as a resin adhesive were used. The effect of resin content (3
and 6%, surface moisture content (5, 10, 15 and 20%) and press temperature (170, 200 and 230°C) on physical
properties, and the effect of resin content (10%), surface moisture content (20%) and press temperature (170, 200
and 230°C) on blisters were investigated using laboratory boards. The results are summarized as follows :

1) A suitable manufacturing condition for the EMDI bonded SPB was found to be a press temperature of 230°C,
a resin content of 6%, and a surface moisture content of 15%. This condition produced the most superior
properties, namely a board density of 0.62 g/cm® an internal bond of 0.93 MPa, a modulus of rupture of 43.1 MPa
and a thickness swelling of 1.9%.

2) There were blisters in surface strand layers of all manufactured boards when surface moisture content was
20%.

3) It was supposed that the carbon dioxide generated by the reaction of EMDI and water influences blisters and
physical properties.

Keywords:  MDJ, structural panel, wood from thinnings, construction waste wood, blister.
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Table 1. Factors and levels of manufactured boards in
experiment 1.

Levels 1 9 3 4
Factors

A : Resin content” (%) 3 6
B : Surface moisture content” (%)| 5 10 15 20
C : Press temperature (°C) 170 200 230

Notes : * Based on oven-dry weight of wood.
* Mat moisture content in surface layers.
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Table 2. Manufacturing conditions of boards in experiments 1 and 2.
Raw material Surface strand : Todomatsu (Abies sachalinensis)
Core particle : Construction waste wood
Target Construction of 3-layer boards Surface : Core : Surface
=1:3:1/1:4:1 (Weight ratio)
Density of boards 0.60 g/cm’/0.65 g/cm®
Size 300 % 350 X 12 mm
Resin EMDI (WC-300, Formulated by Nippon Polyurethane Industry Co. Ltd.)
Resin content 3,6%/10% (Based on oven-dry weight of wood)
Wax Emulsion type (Diaproof WY-2, Formulated by Aica Kogyo Co. Ltd.)

Wax content

1.0% (Based on oven-dry weight of wood) /None added

Forming

Hand forming without orientation

Surface moisture content

: 5,10, 15, 20%/20%

Core moisture content 2 7%175%

Pressing Temp. : 170, 200, 210°C/170, 200, 210°C
Time : 4 min/6 min (Including a 30 s degas period)
Closing speed : 3.0 mm/s/2.2 mm/s (Constant)

Initial pressure

: 4.3~5.6 MPa/3.8~4.5 MPa

Replications 2

Notes : Experiment 1/Experiment 2
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Table 3.  Analysis of the effects of manufacturing conditions

on SPB properties.
Properties Egiréliltfiiﬁsrmg df. F Value
SD" RCY 1 0.05n.s.
mc” 2 99.427*
Temp.” 2 498"
RCxMC 2 0.63n.s.
RC X Temp. 2 3.36n.s.
MC X Temp. 4 763"
RCXMC X Temp. 4 0.90n.s.
B’ RC 1 | 33285™
MC 2 0.02n.s.
Temp. 2 755"
RCxMC 2 1.29n.s.
RC X Temp. 2 6.08"
MC X Temp. 4 0.78n.s.
RCXMC X Temp. 4 1.15n.s.
MOR” RC 1 6.21"
MC 2 4.69"
Temp. 2 0.28n.s.
RCXMC 2 0.00n.s.
RC X Temp. 2 0.04n.s.
MC X Temp. 4 1.68n.s.
RCXMC X Temp. 4 0.59n.s.
MOE" RC 1 4117
MC 2 2.65n.s.
Temp. 2 0.44n.s.
RCxMC 2 0.12n.s.
RC X Temp. 2 0.13n.s.
MC X Temp. 4 0.39n.s.
RCXMC X Temp. 4 0.13n.s.
TS” RC 1 | 21556™
MC 2 59.90%*
Temp. 2 85.617"
RCxMC 2 317"
RC X Temp. 2 1.06n.s.
MC X Temp. 4 6.97™
RCXMC X Temp. 4 0.32n.s.

Notes : The result of only surface moisture contents 5-15%

of experiment 1 is shown, since there were blisters of
all manufactured boards when the surface moisture
content was 20%.
" Mean density of upper and lower 1.0 mm, ” Internal
bond, * Modulus of rupture, * Modulus of
elasticity, * Thickness swelling, ” Resin content,
7 Surface moisture content, * Press temperature,
* significant at 5% level, ** significant at 1% level,
n.s. not significant.
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Fig. 1. Effect graphs of significant factors in manufacturing conditions. (Significant at 5% level)
Legend: 1: Range of 95% confidence intervals.
Notes : SD; IB; MOR; MOE; TS; RC; MC; Temp.: See Table 3.
Table 4. Properties of SPB for suitable conditions.
RC MC Temp. Densit 1B MOR MOE TS
(%) (%) (C (g/em (MPa) (MPa) (GPa) (%)
3 10 230 Mean 0.60 0.65 39.3 4.61 34
Max. 0.65 0.71 414 493 4.1
Min. 0.56 0.59 36.9 4.22 29
SD. 0.02 0.05 1.9 0.31 0.4
N 20 4 4 4 8
15 Mean 0.60 0.71 39.1 4.53 33
Max. 0.62 0.76 424 4.65 37
Min. 0.57 0.68 36.5 4.38 29
SD. 0.01 0.03 29 0.12 0.3
N 20 4 4 4 8
6 15 Mean 0.62 0.93 431 493 19
Max. 0.65 1.08 49.2 5.59 22
Min. 0.56 0.76 39.0 454 15
SD. 0.02 0.14 44 0.47 0.3
N 20 4 4 4 8

Notes: RC; MC; Temp.;

IB; MOR; MOE; TS: See Table 3.
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