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Teruo. GOTO and Sigeru KADITA ; Studieé on the Impregnated Woods.

I . Relation between the Pressing Pressure and Dimensional Stability.
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a. Ordinary.compressed wood — Lignostone

b. Laminatéd compres_sed wood —— Lignofol ‘

c. Resin-treated laminated, compressed wood (Compregnated wood) — Kunstharz- ‘
schichtholz '
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Fig. 1 2  f (Specimen) A | ®= # R .
Fig.1 mfj'ﬁm}éé 1.0cm, i 6. 0><20cm
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BB OATE, SokE RO A
| Hix Table 1 WrFTm{TH B, MLTYRE
Unit : cm IR D7 HIc5 OcmERgE D & Fig.

A ; Radial surface - . :
B ; Tangential surface L em3kic A7z,
C ; Transuerse surface (B) A s —ELE00 Bk - TAN LT N
M: Marked Line -
v F ﬁﬂa——
T : Table 1; & )5 (Speamen) ) o
— R
| 5B OE| & Kk K| & B O%
B k- Sp. Moisture Total Fractional
(Species) Gravity Contént | Void Volume -
. (g/em®) (%) (%)
v 7/ % (Hinoki) ] %) .
Japanese Cypess Sapwood 0.47 15.5 2
: S %)
(C.obtusa S.et Z) Heartwood 0.49 | . 15.2 | 70
i ®© - ; ;
7 » (Birch) Sapwood 0. 62 14.9 62
(B. nikoensis - koidz) - Heartwood S0 14.7 56
Table 2 ; ff g (Resin)

%1 MICRTO~72Hie, b B Di-
mensional Stability ¥ 5z 7 {&HEAF 7

{Low condensation phenol—formaldéhyde resin)

Z o | 162 Beistig D “E-Resin” fiwvie, Bibz o
7 B (Viscosity) 1.91 c.p. ' ,

: oF ki Table 2 1IR3 TH 2,
e & (Sp. Gravity) 1.049 g/cm?

o oL ‘ (C) #HRmAL®E
pH 8.7

FmEEES (Surface Tension) 45.01 dyne/cm? v BB AL (%é‘ﬁ&vci@‘ L
R | “-Mjghmm f4%>5%ﬁ?4vf*KfHMmHg
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Table 3 ; BRLFEHI L OBEILIRRE

(Curing-period and temperature of treated specimens. )

~._Fressing Pressure From 0 k o 2
= g/cm® to 2 From 70kg/cm? to
e 20kg/cm? 40kg/cm 150kg/cm?
Curing Period 20 min. 15 min. . 10 min.
Curing Temp 150°C 150°C 150°C

FIERE S 40kg/om? DUEDAE, T HICHEER N X MET 237 ¢, ERE 3 HMIRICHE
FEINCHET B Wik < (CIE Liee UEMKTHRAK ZEDIORETE 7% ¢, W CIEsviRIRE 1942
LAttt Lo BHEERST LRt asile 100°C C 2 MR Aiams f clia La sk, B
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iﬁ@ﬁmﬁﬁ@kEﬁ@mmﬂLkﬁ#@%ﬁ%@ﬁ#ﬁhme4m%?m<f@5o'

| Table 4 ; PERM O &IEH

(Resin content of treated specimen)

—

| Hinoki Birch .

—

Sapwood Heértwood Sepwood [ Heartwood

|
1
|
J

Resin Content (%) - 19.0~25.0 17.0~22.0 7.0~11.0 1 3.0~8.0

Resin ; See- Table 2.
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% F:#E L T Antishrink Efficiency (ASE) Kk Recovery #Rzic L DTHEL 720

_ Shrinkage of untreated specimen — Shrinkage of treated specimen
ASE = Shrmkage of untreated specimen x IOQ (%)

Recovery = iﬁ—é— X 100 (%)

B ; Thickness of specimen before immersion in water

A ; Thickness of specimen after immersion in water.

(A) #*THHEJ\ %@@%ﬁﬁm@ﬁﬁﬁiim_ﬁ; R : . «
ﬁﬂa&J\m@ EEIKRERS DR K 200 L | CEHE Lz, 4581 Table 5 oR 3¢ Th 3o

Table 5 s RIER N OB Bt (Percentage of swelling and we"ight—increase)

Swelling (%) . Weight-Increase
Species - , o
‘ ' —Tangential Direction— | (%)
Sapwood - 3.82 —4.0—4.14 163.0 — 163.6 — 164.5
Hinoki .
Heartwood | 4.39 — 4.6 — 4.91 145.6 — 146.8 — 149.0
Sapwood 2,94 — 3.5 — 4.01 83.8 — 87.5 — 91.2
Birch . - .
Heartwood 4.15 - 4.7 — 5.60 60.9 — 66.6 — 71.5

* After resin-impregnation. '

Table 51T BB HIC" & 75" "5 L b OB ARIL S\, ERIEATS 2o LML I
Bl TRaI" e FENE I A" U ARIZ 2ERKRTH 27, WIERRIRA LR LTS 30
B8 UAH DU — 1/ 2T DB DTN B b, AR THEARANE s
B DHBIEEEAR LB D EH 2 BB | '

B ERLTIC & 2 AR OMERIR" © /%" IR TIZER Y 10kg/cm? (DH 5 3.0 %,
O 5 2.3%), "B ATk 20kg/em® (I ;5 2:6 %, DA 5 2.29%) I TR DIATH D,

(B) EfEN & ABEREERER & OBIF | |

Bl L7e e fE TR L7a" v 2 57 7 o 5" Diffgis AERH O ZHE, EfEk i Table 6, Fig.
2, Fig. 3 K@ Tm TH2, | | |
| MERRIBIE e S F QR EE IO ERERIL D & B bR B EU‘B”
et () 10kg/om? sE0ERH—ATHEORIMTAA & %  RAEBERFBA IS
20 LEIEILD,  (if) 10kg/cme~20kg/cm? [0 11— BbEIS O EREILT B 2 B 5 O
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- Table 6 ; BEEAENS OARRE (g/cm®) RUEMEE (%)
(Specific gravity (g/cm3) and rate of compression (%) of resin-impregnated,

compressed wood)

‘ v, % (Hinoki) (Birch)
B 6 71 | |
Pressing | ;7] #f (Sapwood) |y #F (Heartwood) Sapwood Heartwood
Pressure .
kg/cm? | g/cm? % g/em®* | % g/cm® % g/cm? %
‘Untreated 0.47 — 0.49 - 0. 62 — .71 —
0 0.57 0.1 0.59 0.4 | 0.67 1.2 .72 1.7
5 0.57 1.9 | 0.59 1.1 0. 68 3.5 .73 2.9
10 0.57 3.1 0.59 3.1 0.69 4.2 .75 5.2
20 0.92 40.0 0.75 30.3 0.74 12.8 .79 . 11.0.
40 1.12 | 5.4 1.21 52.1 0.93 | 32.3 .91 24.6
70 1.21 53.2 1.27 55.9 1.15 43.3 .12 37.3
100 ' 1.25 54.6 1.31 55.3 1.20 46.6 .26 42.8 _
150 — — — — 1.32 51.8 .33 46.3
Fig. 2; R L AHEE L OBR
(Relation between Pressing Pressure and Specific Grauity of
Resin Impregnated woods. )
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'”ur'J‘.(ii) DI & AN LHIEI# & b ?Zf)(é( wimt 2z, (iv) 40kg/cm® LI ko E#EJ1—Pore
-DEHFE A E T LE%$@5"] 50~55% &b, AFEEIIERIEEBIEA rﬂﬁ@{?"é%ﬁnbk
EIS ML DL BN HERE LT ?b%‘%EE?}H%%?H*HEELEUD%WCM;M’M’]& b, 1
<4§7b>®/\“ﬁ§5%%kﬁ'b%%m%§? TK& 75 Eﬁﬁ%ﬁui%%%ﬁ B2 LLEEFTBIC "/
FR TR T BRI 10, 20, 40kg/cm iR %@Fﬁfﬁ’rﬁ%& Dlmensmnal Stability ffic E

KRB RIS TIRAER N TH 3, _

"IN T e S F @ﬁmﬁ)@%‘ rREER RGBT R S v BB EkEkE 71) BE ?é "
N E e /,7%” AP homogeneons BMTH 2 B2 2. R LI AEEMHICOWT WL KucH
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(Relation between Pressing Pressure and Recovery)
—— Resin Impregnated Woods ——
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Fig. 5; E%ﬁk&%ﬁ%k@%{fﬁ (D

(Relatxon between pressing pressure and Fraction of Original Thickness. )
—— Resin Iwpregnated woods ——

"Hinoki” (Japanease Cypress)
L (Heartwood)

#F (Sapwood)

12r

(Fraction of Original Thickness) W&

ogr .
o——o—a 150 FHLEH,100C20r &8
curing at150°C, Drying at 100T for 2hr
XN 108BIKP B &
ozf Immersion in Disttilled Water for 10 Days. ¥
It 2 . . Py 2 28 2 ey [} _3
4 20 40 60 g0 0 © z0 “o éo V4 /100

E#%51, (Pressing Pressure) (kg/cm?) E&fi/1, (Pressing Pressure) (kg/cm?)

" Birch?”
Ik (Sapwood)

g g

Fig.5 (II)

"Birch”
L#f(Heartwood) .

(Fraction of Original ‘Thickness)

20 40 60 80 100

o

——

150 0 20 40 60 80 100 150

FEfES), (Pressing Pressure) (kg/Cm‘-') FEf#7, (Pressing Pressure) (kg/cm?)
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T angentlal 75[’]0) Dimensional Stability —_F i @75&

“TRIEE A « AL - R L2238 1Bk eEE L2 xﬁ&%‘ﬂc%\ﬂf»ﬁé iz 10 © y
TR TICREZEY L 72 ikiE & BTk Dimensional change % 3% 1 | <& H L=
AR I PUERESZ Table 7, Fig. 6 iz, RoUKHEEBSEE B IcRIRS B kR

- — 47 —
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Fig. 65 ] & $TUGHERES & DRI (1)

(Relation between Pressing Pressure and Antishrink—efﬁciency.)

—— Resin Impregnated Woods —

[

K4 ¢

Hinoki Hinoki
(Japanease: Cypress) i (Japanease Cypress)
50 X 5083
Sapwood l Heartwood

“od @

&

o
3 L N ] o 1’ 2 Y e 2 A. 4

% 20 20 70 /00 70, 0 <0 70 /00

H & B (PressingPréssure) (kg/cm?)

Fig. 6 (ID)
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/50
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Fig. 6 (II)

SBEES

Antishrink-Efficiency (%)

[¢)
20 Birch —Heatwood— .
30,
onla . A A o N
‘0 ) 20 - 70 Rz /56

RS (Pressmg Pressure) (kg/cm-

Table 7 ; mﬁl_i%jtﬁ]‘ﬂaEEKEE%TE*MODW%TE%&UJ’EWW%E?‘J

(Shrmkage and -antishrink-efficiency of untreated woods and resin 1mpregnated
compressed woods. ) -

Hinoki (Japanease Cypress) ( o Bircﬁ ‘

B & - v !

Pressing | 57 #F (Sapwood) |0, #F (Heartwood)| i #F (Sapwood) |i{y #F (Heartwood)
Pressure ‘ : ot »
(kg/em?)| S (%) |ASE(%)| S (%) |ASE(%)| S(%) |ASE(%)| S(%) |ASE (%)
Untreated | 6.44 — 7.09 ~ 613 — | &4 -

0 4.06 37 3.59 - 49 4.42 .28 6.29 26
5 2.60 | 60 | 2.68 62 | 2.71 56 3.63 | 58
10 2.54 61 2.66 63 £ 2.70 - 56 3.76 56
20 2.42 63 | 193 | 73 | 2.8 51 . | 3.8 55
40 2.38 64 | 2.10 70v 3.40 45 | 4.29 50
70 2.15 67 142 |- 80 | 2.36 62 | 4.16 51
100 1.78 0 o1 ] s | 2.10 66 1.95 77
150 — — — — | 124 | 80 1.65 81
S ; Shrinkage ASE ; Antishrink-efficiency



R ¥ B g 128 (@29

Fig. 8 1mlL7z, Table 7, Fig. 6 |z K2 HicHisE ALY 5Hic ko THEEEIE v /%
K%T%m%ﬂ%}ﬁNK%T%3M§&E5ﬁ,%ymf®ﬁEﬁﬁ%ME?6%KiOT$
HEANZ v /vy 1.542, 71 e ATy 215 EATA2HIEETETH 2, |

FIBRIE L 7= Bz e OB D S I7CIRAM LMD BRI TR A EF 0 L WD Iz, NIk
W ERT 20RMMAE2HHIZE 2D TH 2 5% oJIFRS (ROBETHIC L 3 bDTH 5
BRI D, (1) MlfERRGY 7= Do OH HELitisn OH D [pasik A dTE (bt
E BB (i) AHACEAS N IRASHE AT L OB —AKAED bB- C {hBE ~E AT OB — g -
MR b kg IR % 70 IR R X RSB L, SO CELT A IS5 R b, kS
TOWGELIEFE LD L2, (1) DD EREAT b EEESE (150°C) 072wl § w ik
%Uuy;y#%ﬁwﬂmnf,ﬁkﬁﬁ@ﬁ%@7ﬁ»vvy&m%%%—%%vf=y-71
ST AN ) AFIRDOB R —1E ) 2= v HROTEM LY SR ETIZ L3,

IR LB B SR R R I I CHURE AR A, BN L 7\, B4 T 2 KR IcK 5
REIR 2R E R CTH 505, MOBEEHICEZ bDOTH S EBIEILS,

BIDEFNOEKR L e /5 1chTE, FRENIEERERE O34 & B0 Tl « Wi e k3
DA%, HNTHRTIE, WRIE#S (4T 20~40kg/cm?, 08 Clk 40~T70kg/cm?) THEA L
EERET] GOtk 70kg/cm? pLE, OHCIE 100kg/cm® LDAE) THKRWIZENT 20 HO

Fig. 7 ; @lgEAAN LR ORE

— BRI — ,

(Comparison of Shrinkage'of Resin Impregnated, Compressed woods ~
and Solid woods. )

——Tangential direction——

[ X
) (x : Solid woods)
s20F
. > X %
X
J1)'8 X Xy %
0.0 X
i 4 X Ry X ¥
* x X
x o g Xx
% N )
sot X X
% &
S X
R X o .
A\ 60 o 't
Y . B [}
o % ' _
(%n x : Sapwood ( Birch) Heartwood (Birch)
- © ' _ "O --------- q
5 zo ' o
o ) ' bo- AN
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(Quality-quotient of antideformation*)
B R R v 7 # (Hinoki) [
(JapaneaceCypress) 7 o3 (Birch)
Pressing
Pressure
31 ) i > ) o) IR w7
(kg/cm®) (Sapwood) (Heartwood) (Sapwood) (Heartwood)
0 0.65 0.84 0.42 0.36
5 1.05 1.05 0.82 0.79
10 1.07 1.06 0.81 .75
20 0.68 0.97 0.69 0.70
40 0.57 0.58 0.48 0.55
70 0.55 0.63 0.55 0.46
160 0.56 0.64 0.55 0.:61
150 - — --0.61 0. 61

* Quality quotient of antideformation =

Antishrink-efficiency value

— 52 —

Specific gravity
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Résumé

In the present research were studied the relations between the dimens‘ionél stability
and ‘pressing pressufe of the phenolic-resin impregnated woods.

All data presented in this report were dbtained by using prepolymerized phenol form-
aldehyde resin. (Table 2) _ |
| The method of resin treatment was conducted as follows; .

Specimens (Fig. 1, Table 1) were piled in a beaker. The beaker were placed in a va-
cuum - desicator and evacuated for 5 hrs. with a vacuum pump to remové entrapped air.
Following this the specimens were allowed to stand in the treating solution overnight to
allow for thorough diffusion into the cell-wall structure. The treated specimens were blaced
- on towelling paper for about 5 min. to remove surplus solution. They were then weighed
and the tangential dimension measured with a reading microscope‘. '

The conditions of pressing pressure and curing temperafure were showed in Table 3.

The resin-impregnated, compressed specimens, after weighing and measuring, were plac-
ed in a vacuum desicator partly filled with water. '

A vacuum was pulled for 1 hr. with a vacuum pump. - The specimens were then allow-
ed to soak for a period of 10 days in distilled water to remove any unpolymerized resin-
forming chemicals. The specimens were again weighed and measured, then air dried for
24 hr. and oven dried at 105° C.

All the recovery- and antishrink eff101ency values were calculated on the ba31s of the
dimensional change between the leached. swollen condition and the final oven dry condltlon

The results of experiment obtained were sufnmerlzed as follows;

(A) Relation between specific: gravity and pressing pressure. (Fig. 2, Fig. 3, Table 6)

These data illustrate the significant differences in species of wood as a function of the
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pressing pressure.

(B) Relation between recovery and pressing pressure. (Fig. 4, Fig. 5,).

From these data, the pressing pressure of maximum recovery are as follows;

(C) Relation between antishrink efficiency and pressing pressure. (Fig. 6, Table 7)

The antishrink efficiency increases rapidly at low pressing pressure of 5 kg per square-
centimeter.
10 kg per square centimeter or high pressing pressure about 100 kg per square centimeter
seem to be adequate to give sufficient antishrink efficiency of phenolic resin impregnated.
wood. '

(1
(2)
(3
(4)
®

(6)
(M

Pfessing Recovery

Species Pressure
(kg/cm?) (%)
Hinoki Sapwood 20 8.5
(Japanease Cypess) Heartwood 20 4.5
Sapwood 40 11.0

Birch
Heartwood 70
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From the stand point on dimensional stability, the low pressing pressure of



