EE)\ﬁwMG’BQ?‘%Iﬁ”°"
(‘é’é“ 7%&) 7= -/Vﬁ7z—ﬂ/1\ T e I~®:E/VH3&

..Dimensional Stability: + » Bz
H®% OB O 5 R " K
b 1 o)
Teruo Goto and Sigeru Kaprra ; Studies on the Ihpregnatéd Woods.

VII. Relation between the Phenol to Formaldehyde Ratio and
Dimensional -Stability. o

[ #®

il

1, 0, V8 TE < GREE YL 7 A LT AF v F k7 g ) il fide T b % 9 5kE
R A B AL LIc SR, BIIRKEEE & R AR, BRAMLEIC X B AH AT, AlEE - Bk
S JEfEH) - k2% » dimensional stability & DBIFREEICD\ THE LA, $$ﬁt,§m(@7
A ) RO T FCRISE LOICHIRIRE 7 1 v 57 A7 & F OB A0 B 5 B R IR 5]
HE ML HEED b1 2, 3 0 R A B @ﬁh%fﬁkﬁk@ﬂbt%%,mmmwmmﬁ%mY
B DB D\ TR B L R A AT 5 o o |

—MRICHRER T + A 5T AT e} ﬁ%%%ﬁ#éu%bfi&ﬁh@&%%&ﬁ?é@%aLf
(DmE oS, #pe [HCH, (COOH),, MgCls, Na,COs, NaOH, Ca(OH).] (ii) ‘& iR
fEfH (resorcinol, m-cresol, p-cresol, o-cresol, phenol) (iii) FHEE & 7 x L &7 A5 v FOR
CAHEGV) BUSTRE & BUK %Fsﬁ%fﬁpéﬁs FREELE 7 VAT F e Fae T g ) Ml R Esris:
V~f~)%ﬁ%bf%ﬁ%%&t@t%%,Fﬁ@m%b7zwb7w?tF@%wﬁ@ T
%Konfmi\v\_ T M LT T e FOMES LIEHE S D RRIE < e BN s L < tc%o"
e 7 r VAT AT v FDEALLED 4\ IEE storage life 135 < 70 5, XEE(LHIIED A #560
L ORECETLHIMON T D0, ARIEE 7 r L &7 A7 v FOEALOEN D LR Y
AT AL L5 8, dimensional stablility 50 FFu o\ TR BF5E Bm@\tc
WEETH Do * | '

* JRFE7 A A 2T AT v FEEEEME CORMADEAMICEL, 741471 F v FHRED =
bt antishrink efficiency aQF%S{—?W_O\, I3 M. A Millett J20° A, J. Stamm & ( 1946 )
’/)3%(1173 35)50
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5Tk - B @ BAKBRCBET BEE

PR D — L SRR L5 b DT B
OB O EEET B RE T b,

(A) BAM

(a) HEbE ; SEsFoEX 1.0cm, WiE 5.0x 1.0cm o v RO SO E VT,

B DTS, SUKE, MPERA R V4 Table 2 il Thbo 1 LT EHHH

I =

8 & #

DIHERBIFE D7 oic 4.0cm RO A AT o

(b) AN ; Table 1 AT RRIR = A LE T il & U TE Ve ER EMLEYH T RS
Hz T 93°C LLED 1T 1050 K2 LB E BT 7

SEE LD K HES

Phenolac, Plyophen 5013 o 3 o 7 i e Bkl Is % A\ 72 o

M L C 505 220% A%%L5¢@at@m%ﬁaLfﬁ@mﬁﬁux¢»7wa—»&mv

7}:-0 %@HE@%‘&E&i Tablf: 1 kum?‘ﬁf&éo

" Table 1.

T ER fihE & PA-320

@
oy

PrOpértie_s of phenol resins used in treatment
: Content of :
Phenol | sodium - Resin .|Surfacz
) to |hydroxide - Specific [Viscosity [tension
Resin  formal- jper 1 mole/Solvent |content 1 (y2) y2/m, pH
dehyde |of phenol ‘ gravity () (dyne/| e
ratio |as cataly- (%) (e.p.) cm)
' st (gl';z
P.5® 0.75 5 Water | ~ 20 | 1.050 | 3,02 | 39.1 | 1295 | 8.6
P.1w 1.0 5 |Water| 20 | 1.050| 214 '| 44.9 | 20.98 | - 8.7
P.2® |15 °{ 6 | Water|" 21| 1.062| 2.45 | 46.4 | 18.94 | ‘8.8
p.3w 2.0 7 Water 21 1.063 2.34 | 48.7 | 720.81 | - 8.8
P.4® 2.5 8 | Water 20 1. 060 2:36 49.8- |- 21.10 | 8.8 - .
Plyophen ®} - Methyl : o a7 | v Sl
5013 — alcohol ?1 0. 888 2. 97 | 24.9 8. 38
- Methyl ' P ' N
-390 @ _ _ —
PA-320 o alcohol | 21 | 0.892 428 | 246 | 5.7
, S el Methyl ; : |
. @) — — . _—
Phenolac laleohol 20 0.882 3.00 | -23.5 6.95

* (1) P.1, P.2, P.3, P.4, P.5 Resin ; Unpolym°rlzed water soluble phenol resin,
formaldehyd and catalyst are mixed together and wared carefully untll
temperature reaches 95° to 100° C. Then the reaction product is cooled qulckly

The phenol,

to room temperature.

PA-320 (Sumitomo Bakelite Co. )

(2) Plyophen 5013 (Japan Reichhold Co. )
Phenolac (Sumitomo Bakelite Co.)

(3) FeE : HifE, WIS, pH ol 20C ©CHolko

(4) B3 : AFRERD T2 ¥

ECEERIIE EEERETHUTCL Do

Commermal‘phenol resin for bonding and
.. laminating .



7f< o g2 H15% (WF 30)

(C)ﬁﬁﬁkﬁﬁsﬁ~w~¢Kﬁ%#?kﬂ(%%#K%LTS”)Sﬁﬁﬁa/F$K1
SmmHg 0 RZEECHE, FRLIE, BIREEAL, 2MMEIETCREE Lo B TiE
HREEL 1543°C Thoto, ML TEBA L v — 7 —fi X b LlanaEJ)i@m L®T,

(d) BIIsBE(E ; g A, BESESEEEe T 70°C © 3050 FHmLE, Hic 150°C T
105 RIAN TH T OMIE X (LT Lidtoo REEOBRICIE LICEBRILF > 7 — 2 — e AdUia S
 Uteo ML TRIRE, #iEkmn Table 2 © R THTH 5o ”

Table 2. Resin content .and specific gravity .in oven drymg of resin-

. impregnated wood

-Hinoki-(Japanese Cypress ) -Birch-

(C. obtusa S.et 7) (B, nikoensis Koidz)
: (Heartwood ) : . . . (Heartwood )
Resin Resin Content Sp. Resin content Sp. .
(%) gravity in (%) gravity in
. after curing 1 ;afé}eﬁrﬁg 9ven dry after_curing 1ef§ﬁfn g oven dry
P.5 30 24 0.54 20 12 0.74
P.1 34 32 0.55 Y 20 0.75
P.2 41 38 | 059 24 20 | 0.7
“ P.3 38 35 | 0.59 2 » 18 0.76
P.4 1o | 34 | o0 18 16 0.78
Plyophen 5013 | 2 0.56 15 12| 0
. PA~320 2 7 . 0.57 15 | 14 0.74
* Phenolac - 29 21 | 059 16 4 | 076

FD I ALIBIC X 5 A BRORIALL & /7 5 4 CLEN20~25%, 5 /9 CI10~15% T B o
(B) B M OB LG |

(a) Bf ; S 1.5mm, am¢1myajn\<&nm>@cn— » ) — Bl AT, (b) BHiE
Table 1 i Ui P.1, P.2, P.3, P4 0 & 815% AL foo () M ;B 2 AT i 24 RS
%Mﬁﬂ%éﬁ%bbt” B e TSR, B %&%mm<7m:rw5%%ﬁ@m%,
AR % & T BB L, JEREY) 10kg/om?  (BEIEHD) s 150kg/cm? (BELTRIEM) ,
ERGIREE 150°C DA TS Lo B7< odnd LT LM, BECRIEH O BRI 11~
- 13% (%Eﬁ) 49~53% (@{E‘E‘é@ﬁ) , EiE®EI25~30%, ﬁﬁ’zﬁt@&o 67~0.69 (FHE+H)
,1%~1m(@&&%ﬁ)1&0t0

M%Eﬁﬁ‘i

CA) @J"f;kjir‘]@ Dimensional Stablllty ﬁﬂa&?\ﬁz)ﬁb 'C%f,*%tbto S ER LK E IR
B 23 +2°C ot NHic oI HFE LR ﬂL“C&%)o

26 —



B - BE . EARMCET A1

(B) Exo @ikt (Recovery) ; H@H, BLREEHIC S\ TEER Lo BKRTORBH(2.0X
2.0cm?, &IKKIL4~5%) DEX%E 1/100mm BEED < f 71 A — 2 —Til5E LK EEE L
BDico MLTEBEC AT B ERAHEL, WKFTOERYENEL LT Recovery Zkidio,
(C) MEEHLE ; HHISUBAMIC T, BsAfhc 10T, BbAF <Y 5MHE L LTINE
T BB M I AREIC A O L BIR RIS % 1 5 IEREREE,  BREE, BR(LFREMCILIINTR
B, WETUR T AR~ Th B, RERC TIRBEOMIEE, BT o\ TR AT
RIOEHERE, BEERE, IeimE (FREK LTI0EE) O 3EOMEAC DLW THEER LT, E
FERER AL 2.0X2.0X4.0emmpEt Fr, Bit, HoEmER AT 2.0 X 2.0cm OBHEEXET S
BT- RIS % I\ To o BRERITA-ton BEFIJR OF 20-ton RETID 7 & R 5 —BUAMEERKE & FAL s <“JIS
ﬁ%@m?”vz%ﬁﬁéé?ﬁﬁf@-&%&:fﬁ%%ﬁoto WEBRITATI D B RER O 2T D\ T2 10
(G ‘ * A

(1) A.J.Stamm ¥ ¢ R.M.Seborg (1950)? ®MED Btz Xl resin-treated wood (Impreg)
V:OL\ﬂi:ﬁv:i:d“%v:ﬁiﬂimﬁﬁjﬂé]@'LEWJEEE%K%H%E,’fﬁé‘ﬁﬁ LHEEREEOHEMI VLK
FCHMEE SRB2S, MR, TR, B SRS B Lisle

Effect of phenol-formaldéhyde resin treatment on mechanical
properties of wood.

. i Compression .
Resin Hard- + to Compression Static Bending .
Content grain » to grain | ‘19 'S | modulus .
of ness fiber stress maximum of of Toughness
( vv::ig%t ) (side) prolpor.iional (S:f;l;}:gutlhg rupture |elasticity '
: imi
% % % % % % %
Sugar Maple . ‘
) (Sapwood) 23.1 4.7 68, 4 18.5 2.0 7.7 -0.4
Sugar Pine 477 | 84.7 | 52,0 23.5 2.8 7.4 7.7
(Heartwood) S : o : : o .

(2 HK.Burr %1% A.J.Stamm [HE® (1945) OFFIC Liug L3~14g/cm? o AHELET 5
WLRRER Ty, B0k, #lg0h, Wmbk, EMAEYRICT L, ERGRE, §hRM
E,@ﬁﬁg,@ﬁﬁﬁ%ﬁ%@%@%ﬁu%m~w%iD%k%<%mbmvﬁ¥%%§,@ﬁ
WAL= 2 & — 131009 L RiC BT B o

V ZEBREBERRUCER

(A) £48115 DR Huc 21 I ISR EE :
Table 2 iR 3#ic P.2 Resin pi3HHIC &3 BISHRAE R b A TH B Hlb 7= 7 — A%
7 MLT T e PO 1.0 1L.50OF, B BIFThHD. Abien Hpl0:0.75 (PS5



R M B4 Fis5  (HE30)

Resin) ORI IFH A EEN E L, KFEET HFC Lo Cleaching Ih 2R L K TH Do
IS 6 BB IR B A RIC 72/ — AR LT 74 L 27 A5 b FEOAEL 3 KRG
DfEREE 2H T DAL 5 L { retard SpIRECBE LR OBV EIEY > 5F LD,
JGER 7 5 M s T AT e FREOSGRHIE(FEMOHE - BIEY 5 5E L 7 50 IE R R KR
A%Kmbfﬁgﬁﬁ<ﬁéo@&KMPS&MJQRHRMK@EM(B%)Klﬂﬁpwﬂ‘
Base Laminate o 42 fflL SN FERBREIEE 1.0:1.25 D7 = /—AXf 75 VAT AT EF
DENEEFT LHERTXTOMEIC OV TRS BV L DT b0 MG RIS ES
T ST RAKTE b I DI A B BRIRC I LA A 07 ARHRAIB00% 2 A\ 1o, B
w2 T SR BRI R 2 KR E T 5 30C X o T leaching SR 2 &0,

(B) #iig 2 fltite) » OBIR—Mi 5@ Dimensional Stability ;-
B DTFEETHIREA, BECLIE LB A 1RO B Lc ¥ ¥ SmmHg o S22 FicE

Table 3. Effect of formaldehyde to phenol ratio upon the antishrink
' efficiency (ASE) ’

) Increase in - ASE
Phenotl Resin tangential Shrin- at 15
o to content dimension ASE orcent
Species Resin* |formalde-|  after - after kage - p resin
hyde leaching resin _ ‘ (%) content
ratio (%) treatment (%) ‘ o
(%) e
P.5 0.75 24 5.7 4.2 41 25
P.1 - 1.0 32 5.2 2.9 59 31
‘ P.2 1.5 38 4.8 3.4 52 20
Hinoki . . ‘
P.3 2.0 35 4.1 3.8 46 20
(J apanease) o
\Cypress P.4 2.5 34 4.1 4,2 41 18
Plyophen
5013 - 25 2.6 5.0 ‘ 29 ‘ 18
PA-320 — 24 1.9 5.6 21 13
Phenolzc — 27 2.8 6.0 16 9
P.5 0.75 12 5.9 6.4 25 31
P.1 1.0 20 6.3 4.8 44 33
P.2 1.5 20 5.6 53 38 30
P.3 2.0 18 5.0 5.8 30 26
Birch
P.4 2.5 16 4.5 6.3 26 17
Plyophen .
5013 12 3 0 6.6 22 31
PA-320 — 14 2.7 7.4 . 13 13 ..
Phenolac — 14 3.6 7.6 11 11

* See Table 1,



FRRE - BRI AR B g

Fig. 1 Effect of formaldehyde to _Fig. 2 Effect of formaldehyde to phenol:
phenol ratio upon the antishrink ratio upon the antishrink efficiency
efficiency (ASE) . o . S (ASE) . .

— Hinoki (Japanease Cypress )—

l [] 'Zé ggz; Unpolymerized b — Birch—
4 or 60 } . P3.Resin ; water—soluble . )
) \ P4 Resin | Phenol formaldehyde
« R5 Resinl resin 60 ﬂ
RS .
3 <50t ot ;P)’g 0/0;7;2 501, B}Commerc_/a/ 8
NN N 2 ‘X b .
§ henotac Phenol resin <§§ 50b 50
. o
~ 40t 40 S
9 Q
3 L N § wo} 40
NN N 3
D 30~ 30} 8% [&
Rs |w o N 4
IS § %) % N 8 g ™
S T < £3 : N
% ~20p 20t S| 8 & S - Q NFIIN N B Bl B L
ISR o 8 Q@ QQ:) < = R 3 A3 8 § 3
N @ Q| & Qxz Q] g . S\& Q S QD \& I
g S : < N S RS ST BS99 S 1 S| N
SEEVINZINI N N | @ X §° Ol RS B B B E SRS
: Qe ~ 01 Orq{fo || @Y N N4
0 L 0 LB 0 L 0

\ et%, BIZ10H RGBS L todkit b BHEEZIRAERT o dimensional change % &
#r UTHEE Ltﬂ%ﬁ%ﬂﬁﬂﬁﬂ%féﬁ% &1z Table 3, Fig. 1, Fig. 2 R THTH %50
b REc R s o EiEaanBiisc e certke ASE 2 ofaffi 1.0: 1.0 (P.1'Resin)
DEALDOE G v /&, o mi RS BV ASE 285, R v /- D B b T
BMEILY s L BT LT FDeAMAK L I BENL ASE BIETFT 5o fi176 A REREIRLERIC
IoTHbhs ASE 1{EEe BREEIED FRICH L, fhd oMl HATEILRD
M THH 5o ED‘%@‘BE&ML@: X HAMET LR SO | 35  ToXT R igs i
AL RN R L, AM AR IZEE Lo AR Hioactive groups L#EST HFHIT IO TH T
BENBDTH Do KRBT+ LLTAF b FOE AN ENE, 2 LA moRE £ h,
R A IR EEIIE DRI HE A E O B\ AT 4 RIS S RRE S 12 % < Te 0 il BEAR R T~ D
BB Wk & 75 b IHER IR Ok 2 R 7\ FLRE T O ARIE L deposit F 5725 Th o
WICEIsE A & Bl = . ASE » oBiffiz P.5 Resin, Phenolac i [\ TIX HpIRiE
Rk B o HIbikT 2 BhichilgiE A L SIERO KRR S DR, ASE 3hkEinbd, #ET
FUEHR U B R AR i S 2 < ARIEASE, iRk L, SAREC dimen-
sional stability »\¥%E Sh50CThbo Msic Table 3, Fig. 1 Rur Fig. 2 iR 3% P.5
Resin %\ CiEERITATEH B 1c b b T ASE VG- DX RORLEEHIZ L 53 DCh Do 7
- 7= VEEEARMICR LTKE 0 b BEFiZEA (swelling agent) T % b #mEME ARk % B
X PR P ANRE O BSEIE R A BITATIL LD 570507 P.5 Resin OfRic 7 x L 2T AT
FEICHLTHEROD 7= / — A& S EHT Do FRACDBERIIA L5, Kk
W T B L Bk O BRI T 720, SmAREL 823 £ < AT § active groups  :fEET D



KB BFo%E 155, (HE30)

3 R LR D\ Ted ASE &L A D Th Do

Vi A s A e A — A S R T AILERE Lo #8,  ASE 2 e 26T % 2 D[S T H
%% Sitka spruce, sugar mapleic-o\ 4737 A.J.Stamm OB i< X 5 L HIEE15% T
EheE ok L ASE ZEMINCIENT 2 HA HE LT 228, RERFRICOV-TI5%&IF
Fic 35 ASE %A, AEmIc Lo Tko 5 x Table 3 K@ THTH Do AbLHOBETY
P.1 Resin 7353 ASE 23k Th 5o

IR AGLIRIC X B ARG &/ F M TIR20~25%, A CIRI0~15% O M T H1c.
L# 5T ASE BHHMHE IR 5,
(C) FiREREIEE ALz X % Dimensional Stabilization (% Bulking Effect 1= X 23 DT
b5 o , ‘

BIRR G R o\ TR IR AMLEREE O [iBR & /KRR OIEE & DR Fig. 3 w3 ASE
L DERIE Fig. b kRmT#HTEH S, RicRa8kic7 ) ﬁﬁiﬁf‘@%ﬁéﬁ% ijlf:%iﬁiz’ﬁﬁﬁﬁﬁklfbi

Fig.3 Relationship between degrees AL X 5}]5/5(|g$ &K REBES ok
of bulking and corresponding o . ‘ )
swelling in water of specimens dic ASE & i3 —IRIREAISBERIC S Do Rl
subjected to resin treatments, B AMLERIZ T 5 Rk L e e b1

Jex7e ASE R DD, BETHIEE
PERI R T AMLERIC X % dimensional sta-

bilization % bulking effect 1= X 54 O,

“ 80 N ~B/'roh—
HALE X 5 REELNET 2FHC I DT
7?" BAHbhsb ASE %:?EE?EUL 5 %Bo RAIZARMIC
= 60} dimensional stability Bff-5 oKk LTk
%, 50 \07 (1) coating (ii) bulking effect (iii) cross
= ,_ $ 80 linking (iv) plastic flow 450 Jk p:
Sot T ey !
§ | 3 P2 Resin b BH H.Tarkow K¢ A.J.Stamm [E®
$ 30t 4 PR3 Pes(n . A A7
ST G P sor3 7 &3 BigE (1953)° 1 /.3 Bz 7t 7 fLAbi
7 PA-320 *
20F 8. Phenol s aLE Eiks: i cal
8. Phenolac (preswe/jng.mz nykjﬂ . Vapowg FEf HH&LEE?FH & [@fk bulking effect 1= X
70 P2 Resi /ling wil jdi; I . e
rop 17 unt/feegé’;fe@fswe g B Ry vap DT RENEEDNDEN, Tr VLT AT b
) F Lz AH L cross-linking method 1z X

020 30 40 50 60 70 o .
Increase in Tangential Dimension DTEHELE bR D, (Fig. 4)
after Treaiment (%)
i 5 A O BRI & LT O BRI AT R (T 0 AR A < RE, T B < HER

— 30 —



Bk - 1B« BEAABICH BRRE

Fig. 5 Relatiohship ‘betv‘veenjdegrees of bqlking and antishrink efficiency
Y

70 ¢

60

50t

ension after Treatmant (%)
»
S

S o . @75 1. 5 Resin
D) 2. P71 Resin
] 30 o A 3 P2 Resin
R oa/ "0 70 4D3 Resin
S, 78 2 5. P4 Resin
& 20} ! " 6. Plyophen 5013
N /; ) 7 PA=320
3 583' ’;Zengfoc ( lling with pyridi )
Y A - reswelling wi ridine vapour
§ 10} 10 P2 H’es/n(,ireswe//in? w/th'g/ndine va,/;ur)
0 W2 A w50 e AE
Antishrink - Efficiency (%)
Fig. 4 Relationship between degrees of BB\ ONE% L,
bulking and corresponding swelling in s .
water of Sitka sprucs cross sections (D) Pyridine Vapour 1z X % F{#lgiEs*
subjepted tp variqus treatments, ASE =% 384 ; pyridine vapour ¢
Symbo! Treating Agent N o . , )
Y it T Lo tath, Bk e Fhmk ey
i X --T-oo ACId/ﬁéthgrzr7/desé1yde'Vam:f B
dl FIIIEEAEAS T AR DI RBUNC oL TIASE
————— odin in FPyridine . . Co.
5 L TTTITE R iy P i% Table 4 CRTHTEHDo
’ Q.= = — == Glyceryl Phthalate in Rpidine-Acetone ‘g : . v
' g—=--—= Formalin in Morpholine Bl% pyridine vapour ¢ FEEEHE L
7
7= 34 P.2 Pesin o iz BT 8 4
61 MWHZHT 505 Tk ASE 1ok ¥ foiEn
S5l 12 58 biswht, PA-320 Resin o 4
N 20 Sy )
§4 R P~ O+ IRRE R R DL
5 . BTk ASE IERERHE SN 5, Bl
& . o ) ‘ .
N FlEO HEs BRI BDOR Do X
vy .
2t Fig. 3. Fig. 5 = Cx L7zfkic pyridine
, vapour TODHLEDLGETH MIFLEC -
LR OR D S OB, KEBESED

TrTS S 75 MRS < feh edtic ASE iRk

Increase in Tamgertial Dimension after Trestment (%)
. %o

(E) £l & @k & oBE |
ﬁ@ﬁ,@m%gﬁmo»fﬁﬁbt%%mFm.&Fg.7m%¢m<ﬁ&50Emcﬁaﬁtﬁ
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K&&E&iﬁkcob»f%—%f: ASE Oa LR 72 /— AR 7 r LATAFC FDEAENL0: 1.0
~1. 50 AN RS MERI/NE o 187 TREHC OV TR 1 FH SO KRR CR3EH)

T X B & EMES A IR BREIIE X P A R BRI R A A Ao A L LR I/N S o HIEHER A 1

ERitig X R/ stabilizing agent ©% % & 3tic bonding agent T4 % %,

F

Table 4. Influence of preswelling with pyridihe vapour upon the antishrink efficiency

Preswelling - |[Resin treatment
with after preswelling Resin
pyridine with pyridine ASE
Species - Resin* vapour. vapour content
4 Increase in tangential : .
dimension (%) (%)
(%)
0 : 4,8 52 38
Hinoki P.2 .
4.6 5.3 56 45
‘Japanease )
(Cypress , v . :
-0 ' 1.9 21 24
PA-320 i
4.6 3.1 32 30
0 © 5.6 38 20
P.2 ' , . ‘
6.0 6.2 42 28
Birch ‘
: 0 2.7 13 14
PA-320 S :
o 6.0 4.1 25 18

> See Table 1. '
| HEM, EREENORE HR L LTk () wood impregnation and compression (ivi)‘ film
bonding and comprssion (iii) resin glue bonding and compression ® 3 D HE:ndk % 2 5
%EﬂtdmmmmwsmMMy%gza@m<nauwﬂﬁnm0@ﬁ&@m$f%<mz%
CF) &g & st & 0Bk
BB O\ CHRBR LI ERE, WU, %oz Table 5.0 RmIHTH 5o

Ta’blé, 5. Effect of phenol to(fofmade,hyde ratio upon the mechanical properties.
of resin treated laminated wood.

——

Resin *
: \\ Phenol to T P 1 P.2 pP.3 P.4
N : T
~_ _formaldeh yde
' - T Tatio 1,0 1.5 2.0 2.5
Strength - ‘
Sp. Gravity — 0.80 0.79 0.78 0.71
' Moisture content | % 7.1 _ 7.5 7.5 7.2
Compressive kg/cm?|1039~1677~11021123~1138~1154|1057~1085~1102| 973~ 993~1017
Shear 7 201~ 227~245 | 230~ 244~264 | 218~ 235~253 | 186~ 2i3~ 235:
Bonding V 185~ 204~222 | 219~ 225~242 | 182~ 216~235 167& 198~ 229

* See Table 1.
‘ — 32 -
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Fig. 6 Recovery of resin-treated laminated

wood (Impreg)

60F
50 & —B g
4.0 3 J;)? 2
u“
30t § Symbol  TreatingResin
3 A== — P7 Resin
X Q—=— = R2 Resin
20 0O—=— PR3 Resin
NE ® — — — P4 Resin
\§
70
0TS % 70 2 B

20
Tmmersion in Water (days)

R B iR 2Tk P, P2, P.3 o £ 8ISAIICIT 3FED MENCEE LT RIS

Fig. 7 Recovery of compressed,
resin-treated laminated wood
(Compreg)

60

01350 20

30 G5
Tmmersion in Water (days)
E\-’WQB:’;&L‘ ba @’{TL‘Z)O

V E

bhiew2s, P4 Resin (38 T4 5%,
HHoe /=A% 7s 2T A5 FO=
AEEAT 1.0 0 1.0~2. OB CI% BRI o 13
% BRBECFR &R TS g\ o

T 7K R B g 3t O 7 v = — ]l;i%q‘
HET BT A TR Ui b SEE (LS

HiwousTo RiCasselman F(1943)1 0

B X 5 &, BiEE G gEy
FIOGTE 3 0 & BRI = 300 2 — (28
S IKDPBEIMEAL A\ o F DADZEREFITFE

R

(A#M @ dimensional stability DY EI, TAS Y R T fjm.@‘b&f:{&ﬁégﬁ%@mﬂg
HRAVCBEHNE, T2 /AT AT AT FOEALKL0:1.0~1.5L Lk, BdBWEER

B 5o

()78 T DR R IR LM A L R B 23 B\ 720, BB i~ O BB B T B B K
e A R ERE IR L LKL ASE fER O\~ recovery (Ex 3% o

(B gL X % A+ dimensional stabilization %3z LT bulking effect icX %4 D Th
%o HETHUTHBIIRILIERE D AL A7 & dimensional stability oM B EARHERL 5 %,
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WIEkEA A IR IR @%zuﬁ-tk’%’%%m}%ﬁ, 3%&0&#5’@&&01?@&@5%%3 ANV
Résumé

In order to study the effects of varying of formaldenyde to phenol ratio on the antishrink
efflclen(:y, recovery and mechanical properties, five series of unpolymerized water-soluble
_phenol formaldehyde solutions (P1, P2, P3, P4 and P> reéin) were prepared in which the
ratio varied from 0.75 : 1.0 to 2.5 : 1.0, all solutions being held to 20 9% resin-forming
solids content by weight. '

The resin treatment presented in this report were made by using unpolymerized water-
soluble phenol formaldehyde resin above-mentioned and commercial phenol resin (Plyophen
5013, PA-320 and Phenolac).

The properties of the treating resin are shown in table 1.

(A) Resin-impregnated wood.

The measurements of the antishrink efficiency were made on the resin impregnated
wood. ‘

The me‘thod of resin treatment was conducted as follows ;

Specimens (fig. 1 and table 2 of,repor'r IV) were piled in a beaker which was placed in
a vacuum desiccator and evacuated for 3 hours with a vacuum pump to remove entrapped
‘ air. ' '

Following this, the specimens were allowed to stand for 24 hours in the treating soluf v
tion to diffuse 'through into the cell—wall‘ structure of wood. When taken vou‘t, the treated
specimens were wiped- on filter paper for about 5 minutes to remove surplus solution.
They were then Wekighed and the tangential dimension was measured with a comparator.
After air dryirig for 10 days the treated specimens were cured by precuring for 30 minutes
at 70°C., and heating for 10 minutes at 150°C.. The cured specimens, after being weigh-
| ed and measured, were placed in a vacuum desiccator partly filled with water and then
were pulled for 1 hour with a vacuum ‘pump. The cured spec1mens were then submit-
: ‘ted to soakmg for a period of 10 days in d1st111ated water. When removed, they were
again weighed and measured, then air-dried for 24 hours and over-dried at 105°C..

All the values of antishrink efficienoy (ASE) were calculated on the basis of the di-
-‘mensional ‘,'differenc'e between the leached swollen condition and the final ovén dry con-
dition. |

Shrmkage of untreated specimen — Shrmkage ‘of treated spemrnen
‘Shrinkage of untreated specimen

ASE = X 100(%)
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"Table 2 gives the resin content and specific gravity in oven dry condition of the resin
impregnated wood.

Fig. 1, fig. 2 and table 3 show the variation of antishrink efficiency with formalde-
hyde ‘to phenol ratio obtained from Japanese cypress  (Hinoki) and birch specimens.

Fig. 3 shows the relationship between degree of bulking and corresponding swelling
in water of Japaness cypress and birch specimens subjected to resin treatment.

Fig. 5 shows the rela'tionship between degree of bulking and antishink efficiency.

Table 4 gives the influence of presweliingr with pjz'ridine veponr upon the antishrink
efficiency. 4 | | | "‘

B) Resin-treated lammated wood (Impreg) and compreesed resin treated lammated
Wood (Compreg) »

The measurement of the recovery and mechamcal propertles were made on the ‘impreg
and compreg. The productlon of Jmpreg and compreg were conducted as follows ; The
birch veneer (rotary-eut veneer, 1.5 mm thickness) were ;mpregnate:l with unpolymerized
wa‘ter—.soluble phenol formaldehyde 'resin solutions (P1, P2, P3 .and P4 resin solution) _contain-
ing 20 9% resin contents by soaking the air-dry sh.ee‘ts of veneer for 24 hou‘rs.; After eir
drying for about 5 days, the -treated veneers were ‘orecured for le minutes at 70°C..
Following tnis,l the precured veneersv were aesembled with thei grein of all laminations in
paralIel andb pressed at 150°C.. After removai from the hot press, the Vi‘mpreg end cornpreg
were}stored_ for 20 days in a desiccator. The vari_on_s properties of the impreg and conr-

preg manufactured with condition as above-mentioned are shown in the following table.

- Rate of Resin J gpecific
Resin* Pressure compression content gravity in .

(kg/cm?)| (%) S o(w) ‘ air dry

Resin-treated P-1 11 80 0,67
~laminated P.2 10 11 . --30 0.68
wood P-3 11 27 0.69
(Impreg) P-4 13 26 ©0.67
Compressed, resin P-1 49 26 1.34
treated laminated P-2 150 49 . 26 1,31
wood P-3 52 26 1.33
(Compreg) P-4 ‘53 : 25 ' '1.30

* See Table 1. :

The swelling and recovery specimens were then cut from each panel (20 mm in the
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fiber direction by 20 mm wide), sanded to remove loose fibers, and measured in the. direc-
tion of compression (original panel thickness).

After ’soakirig in water for 60 days, the spépimens were again measured. in the same
direction and the values of recovery percentage were calculated on the basis of the increase
in thickness from the Original panel state to the water-soaked state.

B-A

Recovery = B

x 100 (%)

B ; Thickness of' speciimen before. immersion in water.
A ; Thickness of specimen after immersion in water.

Fig. 6 and 7 show_ ‘the recovery-curve during immersion period in water. -

The corhpressive stréngth, shear strength and bonding strength measurements were
made on the impreg by the specification of JIS-Kentiku 3107.

,Ta;ble 5 gives the mechanical ) properties obtained on the impreg.

The results of experiment were summerized as follows ; ;

(1) The data mdlcate that optimum dimensional stabilization of wood with unpoly-
‘merized water—soluble phenol resin reacted by an alkaline catalyst is obtamed with a
treating resin having a ratio of formaldehyde to phenol of 1.0~1.5 to 1.0.

@) It is found that the unpolymerized phenol formalde‘rlyde resin is superior to com-
mercial phenol resin in stabilizing the dimensions of WO‘Od‘. Treatment with appréciably
:prepolyrherized phenol resin, such as commercial phenol resin, results in precipitation of the
resin within the coarse capillary structure of the wood. Such a resin retards tﬁe en-
trance and exif of moistuxfg, but does not reduce the equilibrium moisture sorption or equili-v
brium swelling as in the case when the unpolymerized water-soluble phenol resin is used.
(Fig. 1, Flg 2 Table 3, F1g 6, Fig. 7)

(3) The mechanism involved in stabilizing Wood by resin treatment is considered to
be mainly a bulkmg effect. (Fig. 3, Fig. 5)

(4) The influence of formaldehyde to phenol ratio on the mechanical properties in

air-dryed state ‘is not found. (Table 5).
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