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Liquid Impregnation of Green Wood using a Roller-pressing Method **

Koji ApacHi*2, Masafumi INOUE*? and Shuichi KAwA1*#

Phenol-formaldehyde resin (PF resin) solution was impregnated by a roller-press into Sugi (Cryptomeria japonica
D. Don) sapwood, spruce (Picea spp.) heartwood, and Douglas-fir (Pseudotsuga menziesii Franco) heartwood, in
the green or the air-dry condition and of various dimensions.

In case of sugi sawn timber, green specimens showed higher volume retention than air-dried specimens. At 45%
compression, volume retention and the distribution of the solution in the longitudinal direction of 10 and 20 mm-
thick specimens were almost the same. The distribution of volume retention in a cross section in the middle of those
specimens was uniform in the 10 mm-thick specimens, but was concentrated in a marginal layer of the surface in the
20 mm-thick specimens. Volume retention and uniformity of distribution of the retention was enhanced with
increasing of cyclic compression.

In the case of spruce and Douglas-fir sawn timber, volume retention of green specimens after cyclic compression
showed a much greater increase than that of air-dried wood. This suggests that the green wood has a lower amount
of pit aspiration (i.e., higher permeability of the aqueous solution and higher recovery of cell deformation) than
that of air-dried wood.

In the case of sugi rotary veneer in the green condition, the time required for reaching the same volume retention
as sawn timber was relatively short. The bending properties of LVL made of roller-pressed rotary veneer were not
changed.

Keywords :  refractory wood, green wood, roller press, impregnation, cyclic compression.
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Fig. 1.  Schematic illustration of the roller press for liquid
impregnation.

1 : Solution tank, 2 : Metal roller (¢500), 3 :
Lifting and lowering bolt of Upper roller, 4 : Control
panel, 5 : Drain cock, 6 : Geared motor, 7 : Spur
gear, 8: Oil-seal ring.
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Fig.2.  Effect of initial specimen moisture content on
solution retention after impregnation treatment with
phenol-formaldehyde resin.

Specimen size : 10 mm-thickness, 300 mm-length.
Roller-pressing condition : 60%-compression, 3

minutes-soaking.
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Fig.3.  Effect of specimen thickness on solution retention
for green sugi by roller pressing.

Notes:  Specimen size : 300 mm-length. Soaking time : 3
minutes.

600 < Green :10mm-thick, 60%-compression
O Green :20mm-thick, 45%-compression
@ Green :10mm-thick, 45%-compression
500 + O Air-dry:10mm-thick, 45%-compression
A G(een :10mm-thick, Soaking only
"’g 400
g
<
S 300 |
5
E:
200
100 |
1 S U S
0 100 200 300
Distance from the longitudinal end(mm)

Fig.4. Distribution of solution retention in air-dry and
green sugi along the longitudinal direction after
impregnation treatment with phenol-formaldehyde
resin.

Notes: Soaking time: 3 minutes.
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(a)Control (Soaking only)
7
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(c)45%-Compression

(d)45%-Compression

(e)45%-Compression, 3cycles-impregnated treatment

Fig.5.  Penetration area of phenol-formaldehyde resin in

the middle of green sugi after impregnation

treatment by roller-pressing.

Soaking time : 3 minutes. Specimen thickness ; (a)
(b) (c) (&) : 20 mm, (d) : 10 mn1. Specimen length ;
300 mm.
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Fig. 6. Influence of refractory wood species on solution
retention by roller-pressing with cyclic impregnation
treatment.

SPR ; Spruce, DGF ; Douglas-fir, SG ; Sugi.
Specimen sizes : 6 mm-thickness, 300 mm-long. One
cycle represents the treatment of 50% - compression
and 3 minutes-soaking for the specimen by
roller-pressing.

Notes :

T, AFHTIEEARIIRIBICHML o8t
L, A7V —AMBLUNA v I TIZEARICE
1biddEd o 7o MV ELFEMI ORI IE S % /i
WA, Wokic X 2MBEOBEOREEIIH L5, A
FHTRHIZITUEFHOME CHEL TWA0IlH
L, A7I—24, ~A <Y IO OK65%
DETH o7z T, EEAMOYE, ML
%, MEORBFEETH L0, EMIZL o
TEEDVERCHE S 3, 2R EHERS (AP
CEEE LI WD, F, MRS AT
HEnATh, B am L  LisErE D,
BETELRWZE, ZROPHEEMICERL, Tk
VRS MM RE DR HEASEE L2 Z e A bR
Bo BEAEOHETIX, IEEAORMM & U -CHEE
AW R BEREE S 05E, EAROW KR
ERTWAE™ 4, AMTREFAKOMREELL
NTELDolz, TOHM L LT, BEHEOWIZETIE,
JEHERICMFEAZ T2 2O L, REBRITEE
BRETHoENRELFERTHLEELZLN
Lo T, #BOELMEIZE-T, AFMTIEIEA
RAKIEICHER L7225, ATN—RAM, _{ <9
TIHIFEA LTI L oz, 2hid, REBHES
PICICEE L 2 Wl M Loz, EEEH
FAMET L, HARUES [0S i % By (o4 PSR



164 VR, SRR, NHF—

400

300 |

200 -

Retention (kg/m>)

S ST [ B
ol % S
Green, soaking only

Ob— v v e e ]

0.1 05 1 10 60
Soaking time (minutes)

Fig.7.  Effect of soaking time on solution retention for
rotary veneer of sugi at air-dry and green condition.
Specimen sizes ; 3 mm-thickness and 600 mm-
length. Compression degree ; 60%. “Air-dry” and
“green” indicates the moisture condition of
specimens.
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Fig.8.  Distribution of solution retention of sugi rotary
veneer along the longitudinal direction after
impregnation treatment with phenol-formaldehyde
resin.

Specimen size ; 3 mm-thickness, 900 mm-length.
Compression degree ; 60%.

Notes :

_

[aFiawise

10 t (b)Edgewise
8 -
S
6 e
4} [0: Uncompressed |
2 O Air-dried condition
@ : Green condition
oL— T T T T — —
(©Flatwise 7] FaiEdgewise

@
=

__% v

a 8 &

Modulus of rupture(MPa) Modulus of elasticity (GPa)
~
a

5 0 45 60 75
Compression degree (%)

T

15 30 45 60 75 0
Compression degree(%)

o

1
=
©

Effect of compression degree by the roller- pressing
on the bending properties of 12-ply laminated
veneer lumber. (a) flatwise modulus of elasticity,
(b) edgewise modulus of elasticity, (c) flatwise
modulus of rupture, (d) edgewise modulus of
rupture.
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