Manufacture of Phenolic Resin Impregnated Compressed
Wood by use of High Pressure steamed Japanese Larch
Lumber and Properties of the Products

Minoru KUBOTA Katsuo UMEHARA
Shinichi KIKUCHI Yasusi HIRABAYASHI

The heartwood of Japanese larch Larix leptolepis GORDON lumber 15x 120x 450mm steamed
under high pressure 160  for 60min 150min or 240min for improvement of permeability was
impregnated with a water soluble phenol-formaldehyde resin PF  and then compressed with a hot press

compression ratios 15 ,30 or50  hot pressing 140  for 40min 60min or 80min _The mechanical
properties the dimensional stability and the coating properties of the products and the color changes
caused by the treatments were determined The results obtained were as follows

1 The impregnated compressed wood could be prepared without slight spring back after hot pressing
under the following conditions steaming 150 min or 240 min at 160  hot pressing 60 min or 80 min
at 140  compression ratio 30 or less

2 The bending strengths of the products were equal to those of the untreated lumber The surface
hardness the abrasion resistance and the coating strength of the products remarkably exceeded those of
untreated lumber

3 The dimensional stability of the products was affected by the variation of PF-resin loading. Marked
thickness changes in dry and boiling cyclic tests were observed at the center of the PF treated lumber
with weight gains of less than 20

4 The color changes of the steamed lumber caused by PF treatment were not significant because the
lumber darkened during the steaming treatment

Keywords : Japanese larch steaming phenol-formaldehyde resin compression
urfaceproperties
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Table 1. Relation between steaming conditions and
weight percent gains.

A BRI
43 Weight percent gain
o (%)
Steaming time
, woME S CPIIE BRE
(min) Min. Ave. Max.
0 14.2 15.2 18.6
60 14.6 255 37.2
150 13.8 24.7 37.0
240 13.1 26.5 37.2

) - BIEEM PFIRIK ;30%, ME (30mmHg) 1
RERAINE (7 kgf/em?) 4 FE[H
a): ZREIRE : 160C

Note :inpragnated condition:PF-concentration;30%,vacume
(30mmHg) 1 hr-pressure(7kgf/cm?)4h
a):Steaming temperature:160°C
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Note :steaming temperature:160°C;compression
ratio:30%
Legand :steaming times: O:60min; @:150min; A:240min
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Table 2. Mechanical properties of phenol formaldehyde resin-treated compressed specimens.
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d IR

SR ] fiFf o Compr- iR s it Ny R S kef/m cm?
() k> () ession MOR MOE - - Abresion
Steaming WPG  Press  ratio kgf/em? X 10%kgf/cm? B WeAt#E  resistance
] . N — Early wood Late wood (%)
time time THE RS THE R ———— —— ——————
(min) (%) (min) (%) SEEME EERE I R
Standard Standard
Ave. deviation deviation Ave. Star'ldz.ird Ave. Sta{ldgrd
deviation deviation
0 0 0 0 782 62 85.4 8.5 0.75 0.04 1.88 0.12 —
150 0 0 0 353 70 62.8 9.6 0.38 0.04 0.88 0.06 23
150 23.6 60 30 721 86 109.3 17.7 1.72 0.23 2.70 0.30 45
150 22.4 60 15 675 268 110.4 354 2.07 0.17 3.10 0.44 56

) :a):RABEIT160C, b):7 =/ — /VEIEEREOEHME, o) BEREIX140°C
Note :a):Steaming temperature:160°C ;b):Weight percent gains by average ;c):Press temperature:140°C
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Fig. 6. Thickness changes of phenol formaldehyde
resin treated compressed specimens in
drying(D) and boiling(B) cycle test.

Note :steaming:160°C,150min;hot press:140°C,
60min;compression ratio:30%
Legend :weight percent gain:O:15% ;A:20% ;@:25%
A30%
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Table3 Coating strength tests for phenol formaldehyde resin treated compressed specimens

e PF- 4LPEEF
Control PF-treated specimen®
AT A EL A 1 R &S AN EA T
C. Strengths Wood Strengths Wood
Paints kgf/em? failues % kgf/cm? failues %

TRE RS THE EERE T

PR I pTiE

Standard Standard Standard Standard
Ave. o Ave. o Ave. L Ave.
deviation deviation deviation deviation
RNU L& ZRE
. 21.3 1.3 64 15 31.3 4.7 76 9
Polyurethane resin
T TFy NRBIE
. . 12.8 4.9 12 18 18.0 7.9 59 24
Aminoalkyd resin
= heEm— X RS
. . 10.3 2.7 4 5 13.8 3.8 23 10
Nitrocellulose resin
a 160 150 140 60 30

Note a  Preparation conditions steaming 160  150min hot press 140 ,60min compression ratio 30
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Legend Paints e o polyurethane resin A

aminoalkyd resin m O nitrocellulose resin
PF resin treated compressed specimen
- - - Control

J Hokkaido For Prod Res Inst Vol 12 No 3,1998

20

30

PU



PF

PF
PF
3 6
160 150 PF PE
8 L a b
66.8 12.7 29.7 L
a ,b 48.0,10.6,28.3 a b
w)
PF
a 13 7 b 150 240
14 2 30
L 40 1
E 31 0
PF L a b 1.3 1.6
5 7 12 6 28 1
PF
PF E 3 4
PF
PF
70 35rF
Co
o5t 30} ¢ 1
60} PF 1997
25t ST°/' 2
554
* *
- 50 APF '920_ 3
45} *ST 1901
400 PFy IS¢ APF 4
gl o v 1993
10 15 20 25 30 35 0 2 4 6 8 101214
C* a*
8
C ST 160 150
PF

Fig 8 Changes of color resulting from steaming and
Phenol formaldehyde resin treatment
Legend C control ST after steaming 160
150min  PF after phenol formaldehyde resin
treatment

PF

P 261-263 1983

PF
PF

4
15mm

160

140 60 80
PF

PF

20
11 5 18 22

37 3 227 233

39 2 181 189

97 12 19



