EEABWH (Bull. Fac. Agr. Shimane Univ.) 18 : 94—101, 1984

5 B 1T X B R A @ & iE 1k

Kok ok
E OBAR, fBHE R, Rk

kg
5

Hirotsugu Onisui, Katsunobu Fukupa and Teruo Goto
Surface~Densiﬁ_cation of Wood by Continuous Hot-Pressing

1. &

KR T 7 2F v 7 &0 EEEK (WPC) 1T kb,
EIB JOBROEERRMICHERL TEs 3. L
WU, MBS REDOEL WM, B0 Sk
EELOMEASBSB. ULich-T, HEBEND DR
, pOENHEEEL, SSIEMCRSNAINT
WAHER L M ERREEMET 2 LENS 3.

FELVRERMESZ 00T, AHOREES £HK
3;&“@7;7{}_'375) Elmendorf Ick - cl%ﬁ%—:éﬂ, Tarkow
%, General Plywood Co, Xj:b&iﬁﬁﬂ']lu%a%"ﬂ@
BAEMEAERL, EEEE, ?Eﬁﬂ’ﬁﬂ% EEHREES
FHEEHEL TS, Fi, Eriksson I, EEHEME
femE L [Skinpreg] EFRLTHEL TS,

AMETE, KTELUTOBEEZRE BRI
T, XVEEROEEGESYICEEZBNELT, K
MORBEMDOHEHR — VERHIC X DKAEEEET,
LENSEELEEER IS LRARKC, F1v 74 vid
g7 4 va© WPC fbL, £E WPC (tEER{LH%
fERIL 72, %72, R O(EHREBNELT, BiRE
BE L ISH S RERGETT D REREAH b IERL,
TS OMROHENE X U EIC DO TR L
7.

i

2. ERFE

2.1 EEA

BEFELT, Y AT v—2 (Picea sitchensis:
T 2Fv=—2) 2RV, i, RKERIGEEHD
el BT, <4 Vo8 (Betula maximowicziana:

* FEEE (AEMHOURICET 25K (B228)) &95, %33
EEFAHELRETRE (1983F 3 - 4 5, FH). 7# [
*}, Vol. 32, 909(1983) ) =AML T 5.,

o WREIEEH

EOBE ERWE 0D

e GRANIRE

DT 5% RGHERBRE L THVE.
APV — ZIFHED. 45, FHERIE 1.1mm D0,
WREWRE, HN3HE0.63, EE 0.50mm DRF AR

BiF2 RO,

2.2 KRELEFH

FEMBFE LT, ZEHBAER) o r vy 74V
2 (MODIC P-30F: LI F PP) %MWz, PP 0ES
13 60um, FiAI 153°C TH 3.

2.3 EmERIEMOEESE

EEEA L LT, EONEN, BEOLORMEBRER
bt (LT avire—n) BIOEBEREEE R
ic WPC (kU7 PP MLEBRE R (LA (EEL 7.

avra—-wELU PP LEEE®R (b Fig 11R
Utc s tEE (MZBEEED 2RVTiT-7.
C OEBIIAERO I OICHINICERET, #/ELIZbDT

3. R E—dosy br—F —ORICELT,
BHICEAEREL/I0b, 72— V7Y THHIL, Em
witET- k. PP MEBRE®RM TR, BloxE%:

=3
=3

et

I 590
il
— W | 4
L_T;E_zoﬂﬂ

23 e

\ &/ =

2 1
)

400

Fig. 1. Apparatus (schematic) for continuously
densifying the surface region of wood.
1; Heated roller, 2; Water-cooled shoe, 3: Heater,
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Table 1. Overall specific gravity of surface-
densified wood at 200°C.

Species Spruce Birch-Spruce
Ratio(%)* 5 10 5 10
Control 0.47  0.48 0.49  0.49
PP 0.48 0.48 0.50 0.50
Untreated 0.45 0.46

#; Pressing ratio to original thickness.

Table 2. Increase in specific gravity of surface-
densified spruce at compression ratio of 10%
in press to original thickness.

o Surface Inner
Temp.(C) region* region®*
Control 150 8.1 1.4
200 9.8 —2.6
PP 200 21.3 —3.4

* 209% depth of specimen thickness from each
side.

** 609 of leaving.
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Photo 1. Surface-densified spruce (control) at
condition 150°C densifying temperature and
5% ratio of compression in press to original
thickness.
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Photo 2. Surface-densified and s1mu1taneously
reinforced with polypropylene spruce at
condition of 200°C densifying temperature
and 10% ratio of compression in press to
original thickness.
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lumina of spruce surface region which was
densified and simultaneously reinforced
with polypropylene.
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Fig. 2. Brinell hardness of surface-densified sp-
ruce at densifying temperature of 200°C.
* Compression ratio in press to original
thickness.

Photo 4. Polypropylene loadlng into vessel and
wood fiber lumina of birch surface region
which was densified and simultaneously
reinforced with polypropylene at condition
of 200°C densifying temperature and 10%
ratio of compression in press to original
thickness.
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Table 3. Increase in abrasion resistance of sur-
face-densified wood and composite mate-
rial at densifying temperature of 200°C.

Species Spruce Birch-Spruce
Ratio(%)* 5 10 5 10
Control 86 95 107 136
PP 576 763 207 240
Untreated 100

*; Compression ratio in press to original

thickness.
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Fig. 3. Modulus of rupture in bending of sur-
face-densified spruce at condition of 200°C
densifying temperature and 10% ratio of
compression in press to original thickness.
PP (Face); Compression side in bending test
is reinforced with polypropylene, PP (Back);
Tension side in bending test is reinforced
with polypropylene.
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Fig. 4. Modulus of rupture in bending of surface
-densified spruce and birch-spruce at con-
dition of 200°C densifying temperature and
5% ratio of compression in press to original
thickness.
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Fig. 6. Absorbed energy in impact bending of
surface-densified birch-spruce at densifying
temperature of 200°C.
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Fig. 7. Relation between moisture content of PP-
surface-densified spruce and time.
Densifying temperature; 200°C, Compression
ratio in press to original' thickness; 5%,
Absorptlon, 60% to 93% (20°C), Desorption;
93% to 60% (20°C).
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Fig. 8. Relation between moisture absorption of
surface-densified spruce at condition of 200°C
densifying temperature and 5% ratio of
compression in press to original thickness
and square root of absorption time in eraly
stage of moisture absorption test.
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Summary

The physical and mechanical properties of the wood and composite materials which
was surface-densified by roll-pressing were investigated.

The surface-densified wood (control) which was simply pressed at high temperature
and the PP-surface-densified wood which the surface layer was simultaneously reinforced
with polypropylene film (PP) were prepared. Also, the densifying and simultaneously glu-
ing between spruce and birch veneer carried out by roll-pressing using same PP as a hot
-melt type adhesives. The pressing conditions were as follows:

Roll temperature; 150 and 200°C, Ratio of compression in press to original thickness;
10%, Feed speed; 10cm/min (spruce) and 5cm/min (birch-spruce composite material).

The results obtained are as follows:

1) By varying roll-pressing conditions, the specific gravity gradient developed in the
thickness direction of panels, and the increase in specific gravity of the densified layers
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of 20% depth from each face side was 8-22% compared with that of untreated wood,
The overall increase in specific gravity was only the ranges of 5.4 to 8.3%. The spring-
wood cells around annual ring boundary were deformed, and the lumina of 2 to 3 cells
from surface were filled entirely with PP during the pressing process.

2) The PP-surface-densification of spruce increased the Brinell hardness of about
30% and abrasion resistance in the ranges of 5.8 to 7.6 times, than untreated wood. The
increases of the modulus of rupture and work to maximum breaking load in bending of
PP-surface-densified spruce were about 21% and 80%, respectively, than untreated wood.
Furthermore, the properties in impact bending were improved, though that of the wood
modified chemically reduced generally with increase in the degree of treatment.

3) The PP-surface-densified wood had about 2% lower moisture content ot condition
of 20°C and 93% RH than untreated spruce. On the other hand, the swelling in thickness
direction was slightly greater. The contact angle of water on PP-surface-densified wood
was above 90°.



