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Studies on the Particle Board

Report 5 ; Influences of Press-time on Thickness and
Cleavage Strength of Particle Board.

Wood Physics, Section II

Takamaro Maku, Ryozo Hamapa and Hikaru SAsAki
(Received December 5, 1958)

In this report, it was investigated and discussed how the initial moisture con-
tent (the moisture content before hot-pressing) influences on the relation between
the press-time and the curing of binder.

The grade of curing of binder was decided by the following two tests;

1) the thickness stability of board,

2) the cleavage strength of the central layer of board.

I Experimental Procedure

1) Bdard preparation

The particles used in this experiments are the same one as that for G-type in
Report 4, and they were conditioned to bring the final moisture content before
hot-pressing to 11, 14, 18.5, 20, 22.5 and 25.59% respectively. ‘ ‘

- The binder used was a commercial urea resin (55% con-
centration) and was applied at dry solid weight 69% of dry
particles and as hardener NH.Cl 10% solution was mixed to the
resin (8% dry weight/559% urea resin). The parficles were
sprinkled into a 17X17 cm forming-box to a mat, and hot-pres-

)

sed to 20 mm thick at 135°C. 3
C
&
2) Measurement of thickness of board é
RS
e
After the predetermined press-time, the board was taken §§
out and cut into twelve test specimens of 5X2X2 (thickness) "§\‘5
cm. Then, without delay, their thickness was measured to é
1/100 mm by micrometer. =3

3) Cleavage test of board

After measuring the thickness, the specimen was readily Fig. 1. Cleavage

cooled in an ice-box, made a groove (dmm wide and 15 mm test.
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deep) and then tested by the wadge

N I ® R as shown in Fig. 1.

2t B |o N m '

O Il o 5 The cleavage strength was cal-
T R culated by following formula :
o 2 E ‘ .
- K \ Cleavage Strength =
@ 21 -“_*\ - Maximum Load
Q e wyiaalllyAnl Aaen g
_g L Y Cleavage Area (kg/cm*)
z ) \
{..4 - ~

\3\5‘ - Thickness of \ IT Experimental Results
20 NS \ Distence Pece )
20f= = Agar= =Rt =B - — B e — = e
}k\ﬂqz-&&t N 1) Relation between press-time
A G5y ] and final thickness of board
19 | j Fig. 2 shows the results of the
0 10 20 30 40 50 60 O thickness measurement of the boards
Fress-Time {(min.) ) . ees .
. . s . of different initial moisture content.
Fig. 2. Relation between initial moisture »

content and thickness behavior of board.

(G-type, spec. gravity 0.65)

mm thick (thickness of distance
piece) between hot-plates, but
by {further the
board shrank down to an final
thickness which was 0.2~0.5

mm thinner than the distance

hot-pressing

pieces and this may be caused
by the drying and compression-
shrinkage of board or the plas-
ticizing of particles.

The figure shows that the
lower the initial moisture con-
tent is, the shorter the hot-
pressing time when the thick-
ness of board reaches the final
(stabilized) thickness is and the
smaller the further shrinkage
is. And this result can be sup-
posed from the result in Report
4V that the lower the initial

moisture content is, the faster

Generally it took about a minute

to compress the particle mat to 20
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Fig. 3. Relation between cleavage strength and

press-time. (G-type, spec. gravity 0.65, board

thickness 20 mm)
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the inner temperature rising and drying of board are and may be a good indicator
for "deciding the hot-pressing time.

2) Relation between press-time and cleavage strength of board

| Fig. 3 shov§s the relation between the press-time and the cleavage strength of
the central layer of board. In this figure, it is recognized that the cleavagé strength
increases suddenly with the press-time, and then after reaching a maximum value
it falls down gradually and the

(min)

higher the initial moisture content 70 . Time_ necessary for final
is, the later the time when the 4 thickpess. - ,
strength reaches a maximum 60F —mpew Time when temperature of cenlral —-ﬁ@ .

o, . . layer begins to rise agatn.
value is. And the maximum value ' 7 Cabout 10% moisture”cont.) JO
is highest at about 149 moisture '—D---Z:’,fwf;;ejf,‘;;yg{,‘i_’ maxtmm %/ /
content. ‘ o eomw Nimé to get board of the same ! .', yi

' As there are few reports on Thickness as distance piece. / [ 7
the relation between initial moi- 40
sture content and the . cleavage -
strength, Kollman? informed that ‘%
the cleavage sfrength can be in- Ezi 30
creased by means of rising the qm‘é
initial moisture content of face 20
layer more than that of core.

These above obtained results 0

are summarized and shown in Fig.
4 as the relation between the in-
itial moisture content and the 05 —0 e TR 5
press-times. In this figure the Initial Mossture Content (%)
result on the temperature in Fig. 4. Relation between initial moisture content
Report 4V is. also shown for re- . and press-time. (G-type, spec. gravity 0.65,

ferences. board thickness 20 mm)

IIT Summary

These results are sumarized as follows : .

1) The hot-pressing time to get the board of the same thicknéss as the dis-
tance piece increases with inéféase of the initial moisture content of particle mat
(Fig. 2).

2) And by further hot-pressing, the board settles its thickness which is 0.2~
0.5 mm thinner than the distance piece, and the time necessary for final thickness
is longer of higher initial moisture content (Fig. 2).
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3) - The cleavage strength increases abruptly with the press-time, and after it
reaches a maximum value it decreases down gradually. And the higher the initial
moisture content is, the longer the time for maximum value is. And the highest
strength can be acquired at the initial moisture content about 149 (Fig. 3).

4) These results are summarized and shown in Flg. 4 and the results of tem-
perature measurement in Report 4 are shown together for reference.
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A*74?”i%4%®G&47ﬁ®%®(ﬁEﬁhﬁ)f%&@kﬁamimﬂﬁbfk

, WA &8~ 4 210D 6 BRI 1o &kELF «11, 14, 18.5, 20, 22.5,
&O%ﬁ%mbtoLﬂ%%NXNXZ(Eﬁ)anmﬁ%iiﬁBﬁC@ﬁmeﬁbto

EEOBFRBBC L OH LR — FabT 5 X2 X2 (JEX) cm 0oRARA127 %
FoHLUEX Y~ 27u 2—3— (1/100 mm) THIRL, EbickiEdcan L & Fig. 1
DU &0 A B A ACTHIC & 5 BIZEREE & A U oo

ol (2 @ML%%%E%T%&&@W<T%50

) 74 AF>R-¥—REFUBXOKE— FafsB0BERMAAHEKE (-7
=y FOEIKE) OV oEE - (Fig. 2). ,

2) EK%E%%H5&E§H02~ManW%L%ﬁbtﬁW%§K”%< z DEER
L BER O AKEOE L boEsE L (Fig. 2).

3) MO TBOBIC X % BIZMRE BRI & e oL, BRI RS IEICEL, ©
NUBERIFRETLT@ L, COREBECET HARBEFOZKEOFH N DES L,
F U x QEETEDHEER O G KENHIABEEOH AR bE WEE /L, 20%LLET
ERCHELEWEC T 5 (Fig. 3).
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