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‘Studies on the chipboard
Part 2. Swelling properties of chipboard
by Takamaro Maku and Ryozo HamMADA

This report is the results of investigations on the effects of manfacturing

method -on the swelling propert1es of chipboard.
I Experemental method

The size of chips used are 20 ~ 30 mm long, 1.5.mnfr1 wide, and 0.2 mm or 1.0 mm
thick. Preperation of panel is made in the same way as in report I exceptmg that urea’
resin added is diluted w1th water to the required density. ,

Test pieces are 5 cm X 5cm area and 4 ~ 6 mm thick and they are 1rnmersed in water
for 20 hours after oven dried. Rate of water absorption and expansion in thickness" is
. calculated by following formulas.

Rate of water _ Weight after immersion - Weight of oven dried % 100
absorption (%) ~— Weight of oven dried

Rate of expan-  picbyess after immersion - Thickness of oven dried
-sion . in thick- =

ness (9%) ' Thickness of oven dried X 100

II. Experimental results and discussions

1. Effect of binder on the swelling propefties of chipboard. '

First, experiments were done about the effect of curing conditions of urea and form-
aldehyde on the swelling properties of chipboard. @ Though the effect of catalyzer, value
of pH, heating temperature, heating time, and etc. on the swelling properties of panel
were not remarkable, the good result was obtained when the curing was proceéded in
comparatively high temperature under the adjustment of pH between 7.5 to 5.4 with
'NH,OH and Na,HPO, as catalyzer as shown in Table 1. -

The relation between mol ratio of urea to formalldehyde and the thickness recovery
of chipboard is shown in Fig. 1 and according to this figure it seems that the stability

~of panel is increased at the small value of ratio and this value deviates slightly from
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Figi. Effect of mol ratio of urea (U) and formaldehyde (F)
on the rate of expansion in thickness.
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Table 1. Curing condition of urea fromaldehyde resin

40% | 10% | 28% | | heating heating
‘CO(NHZ)Z‘HCOOH Na,HPO, NH,OH | NazPOs| - pH | Water o) "=,

Ist Process | 125 310 1 12 0 |7.5~54, 0 | 90°C | 30/
2nd  » 25 0 35 | 0 0 [6.8~60| 25 | 93°C | 30
3nd- » 0 0 0 0| L5 7.0 0o | 85°C | 30

reasonable one in ‘preperation of urea resin adhesive. From this results the authers pre-
- sume that, in case of chipboard, amount of adhesive added is so little that adhesive must
have strong affihity to 'wood. v

The effect of viscbsity or dénsity df binder on the swelling prop_erﬁes of .chipboard_b
are presented in Fig. 2 ~ 3. |

Fig. 2. Effect of density and viscesity of resin on water absorption and
thickness recovery of panel. (thickness of chip : 0.2 mm)
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When the panel was made bf thin chips, swelling properties of board were unaffected
by the density or viscosity of urea resin (Fig. 2); On the contrary in case of thick
chips, thickness recovery and water absorption of panel increased by increasing of density
or viscosity of resin (Fig. 3). For the reason of this phenomenon, the authors suppose
that in case of low viscosity a part of the resin penetrates easily into the chips and it
hinders the swelling properties of board, and when panel is made of thick chips this anti-
swelling efficiency appears markedly.

Fig 3. Effect of density and viscosity of
resin on water absorption and

thickness recovery of panel. Fig 4. Fffect of moisture content of chips on
(thickness of chip : 1.0 mm) water absorption and thikness recovery
: of panel.
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2. Effect of pressing conditions on swelling properties of chipboard.

The moisture content of chips was found to have a pro_nouncéd effect on the swell-
ing properties of chipboard and the datz; were presented in Fig. 4. From this figure,
thickness recovery and water absorption of panel decrease in proportion to the incfease

- of moisture content. ' '

This result is urifeésonable in the viewpoint of mechanism of adhesion, but it may be
consequent on the increase of plasticity of the wet chips.

:Fig. 5 and 6 show the relation between applying' pressure, thickness recovery and
water absorption of chipboard in each resin content. In these cases the rate of water
absorption decrease uniformly with increase of pressure, while the rate of expansion in
thicknesé shows the curves which are maximum at the pressure of 15 or 20 kg/cm?.

The relations of specific gravity with the rate of water absorption and thickness i‘eco-
very of panel are presented in Fig. 7 ~ 8.

According to these figures, plots of the rates of water absorptions and specific gravities
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Fig 6. Effect of applying 37
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Fig 7. Relation of specific gravity to

water absorption and thickness
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of chpboard fall on a straight line, on the other hand the relation of the rate of expan-
sion to the specific gravity is shown as the curves as in the cass of Fig. 5 and 6. Howe-
ver, these data vary greatly depending on the moisture content of the chips before press-
ing, and Fig. 9 shows an example about the relation between moisture content, applying
pressure and thickness reéovery of chip. As the results of these figures, in case of high
moisture content, not only the rate of expansion becomes small but also applying pre-

ssure which shows the maximum thickness recovery removes to the side of low pressure.

°

Fig 9. Effect of applying pressure and moisture content on the
thickness recovery of panel.
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The similar experiment was made for the relation between applying presure, rate of
compression and thickness recovery of Japanese cypress (Hmokr) sliced veneer. (Fig. 10
~ 11)

Fig 10, Relation between applying pressure and the
rate of compression in thickness of Japanese
cypress (HINOKI) sliced veneer, - :
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In these cases the curves of thickness recovery of veneer resemble well to the curves
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Fig 11 Relation of applying pressure the thickness recovery and water.
absorption of Japanese cypress (HINOKI) sliced veneer.

%

700 80

%

760

3
&
S

Water absorption

%0

Thickness recovery

30

N
=
psy
S

70 20 30 40 50 70 Rgfemz 700
ApPlying Fressure '

of compression, and are also affected markedly by the moisture content.
From these results, the authors suppose that the swelling properties of chipboard are
consequent on the thickness recovery of the chips which are compressed greately in hot

pressing.
III. Summary

The experiments on the effect of binder and pressing conditions on the swelling pro-
perties of chipboard were performed, and the results are a;s follows ;

1. Effect of curing method of urea formaldehyde resin on the swelling properties of

' chipbba’rd was not remarkable, but good result -was obtained when urea resin had
much methylol group.

2. The density or viscosity of urea resin before spraying was found to have no eifect
‘on the swelling properties of panel when it was made of thin chips, on the contrary
in .case of thick chips thickness recovery and water absorption of panel increased by
increasing of viscosity or density vof. resin.

3. Moisture content of chips was found- to have a pronounced efiect on the swelling
properties of panel, that is, with increasing of moisture content of chips the dimen-
sional stability of chipboard increased.

4. Thikness recovery and water absorption of chipboard are greatly influenced by apply-
ing presure or specific gravity of panel, and thesé inclinations are resemble to the
thickness recovery of Jépanese cypress sliced veneer when it is compressed by hot

press.
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