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Teruo GOTO and Sigeru Kapita ; Studies on the Impregnated Woods.

IV. Relation between the Temperature and Dimensional Stability.
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BT A LB L A A R EE 7S A1 RS ¥ B B TEIBH M OME(L A B ML O A, (T b
BEERED TN Do EMERE ORI 0> F2 050 [ 2 JiZns (heat treatment, Warmebehand-
lung) 745 %o LD B AUFRE B Ao A W O AERT 2378 TR ERE BTN A 52 13 7o B AT
BHC -5 H AL 2RI HE D %L — dimensional stability o8 — 238 OIS 5h L 58
a5 HL LM O A, IETCEELRHTH Bo A1 s Ao AT, (RHEAT RER
R A AU Lis e 2 3, < 1 o oS R OV IS O\ TR TR nEL 3 ¢ dimensional

stability ( Dimensionsstabilisierung) [ B %A HE 52T 5 5 1o SDICARER A 17570
AR O —F R SEIAA IR L 2 D Th B0 WORSITHHOBLET 2 HETH 5o

I IR D A A OB i (C RT3 2

01%&6hfvb$%fﬁéﬁ,%h%%wkaﬁ@mi%%@ﬁ%éﬁ%%$¢6&TﬁGm
{ThHAHdo
1. fHEER AR kg
2. fkAERRSE AR O BRI DI, FERLARIC X A BOKH:AL
3. WMEEIICORZH A MO = — F LA D IR
4. -~ 3-tnw—zyki polyuronide portion’ D ELSERAZEAIC X B HMEERT O BEE I 4k
5 BRI X BRI
5, U 2= OIS X B SR O P
RECIEE R A S & o Che CERRICAE I 2 L 0T Lo

(1) EEHEERE oR  #aER sy (crystalline area) & IERERWIE: (amorphous
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SHARTCH D, BEEUL T L D G o RN N X PG A E LS
TE & LRNE < JE A L O Th A
e 2 N =S N I TR el 77 | ==

‘ I» { rll 7D) = ‘ L lﬁlf"ﬂ \/ 7h) {) 75 ]1 .

ik, X

APl g bl sy b
iy I

ek NI/ ]

1

TN A U ORI I A il e 2 F2 T L THIRS 23 A g i kg & [ 280

AT R E ST N AR B Bl N X w0 Hig

AL

PRI e R PN . . .
VR S A LW S L O T

SRRSO MR s A, Rl & S ok s GLL.Clark, J.A.Howsmonjii &9

* thhe> orientation o M (E -l mELEE, J:,f~{$ﬁ?ﬂf~‘_tﬂi'1l.0’,>iﬁ; #-4 Poplar, Chestnut, Maple

O GO TR L, A A R A S R O WA R L A B s, LA T

bt T 4 e Bt o iy dimensional stability oy SRESY T o AL & aE O B ERA

B LD CIETIc I EDAIT D

AL GO LGSR OO R RS X 2 R Moo i & LT @MERS AN T B AN i

I CUDL A SR IIF (/B S O NN TA B CI Ry AV ' o O TR /0 NP R I/ TER A Y Y K L AN L WL L3 e ORI B B N 1

WU AT Aus e Dl E DN T Do Bl iAo s s A A0, kA RS SV iDL R o

SRR A HET LD R IR T L R R R A W D S A R o B

B W S S %
el &> 2 1 d)("tr =

¥

/l li‘ 'th'[ L\/)(’I rTn‘ﬂ[ /&1;|HH4¢/:L /3’}}[( [ L,v Tj\”ﬂfq /’fl[/ﬁ (;H:,-Z)()

SN LR B BN S BRI A T F ) & AT R O B il O

PR RPS U e R DA G Kot

SOH IR O, BT Lo Tk 2 D RS

ToAOL T O K B o~ ki (ether cross linkage) Akl L, f A (1,

T Lo TR T Do MR BT A R e AR Tl 2 o
OuTir AJ.Stamm,? A0, fEIEFICY S po Chtioiu Ty 0, HoTarkowd T gt g

PN LR Y R H VAL RN G R A L ol D T L E R LT o

SEEIBU A AV A HUE, TR O ST AU T D e
(1) cross linkage 4 Wk-12 v 4 207 w55 PaliiAds (formaldehyde treated wood)
SIRY S Ny 112
iz

hydroxide, pyridine %" morpholine 1 F 0 2 FEN L #ETIEAE T DM & o L A TEH DL It

OO N AR A U A i U e S e s BB 18Y% sodium

PN

DI E

L R F o pyridine @ o lEIHIZ ou oA ks Table T on g < 0k 5

Table 1 ; Swelling of specimens after immersion for 10 days in pyridine solution

Specimeen . SDP Hinoki (4, l“ Birch (¢, ;
Resin impregnated wood® 0.25 ~ 0,31 ~ 0.39 : 166 ~ 2,00 ~ 2.25
bleat treated woods) 6.55 ~ 6.84 ~ 7.0] G6.99 ~ 7.54 ~ 7.96
Untreated wood 6.88 ~ 7.20 ~ 7.50 7.86 ~ 8.37 ~ 8.8
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K - Ve EAKRME BT AR

(a) B 5 EA L0cm, #ilEHIoRE = 2.0cm, GO ES 6.0cm
(b) BRI AKRS 5 AR - BRGAIRERRR> E-Resin (130D
Sie . v xH 24 %, DKL 9.5 %
, (©)  BYNEIRES 5 150°C ©30471H], 10kg/en® o> FEHET ) B LY
(d) vy FvIEMcEEoOREeKRE ML 541% wHIFL
(e) ¥V F viRHCIOH RS, 3 WrlEh kel cokBEBIS &t (5. 0cm) #isEs 1/100
mm F5EO RS CTPo 11, R E R L 7o

BEDHHR I L 2 SRCBULIACH & MR DRSS ~ 7l — Th Do R IFALEEARS O 1)
IR TIEMER IR i T3 WA T b B Lok 1 B BRI IR AR X 3 %
BT WA T, AR W L 2R IE CAM AR i b e L b B0 b, T pyridine !
BEL THEHREEL o 5o
(i) R U InBsAkst i iy € ether cross linkage 739k & H 4L 51l S OH ZEir
PRANZ B S Tl BT iU H g vo Bl OH SRR BN 4 & C s AU irskie B
LW THEAS 5o T L Tk DB FEFE 11270

AA# A potassium  iodide o fFEH IR Lod U\ TR Lce T OB L 7o
volume (3 water-swollen volume & 659 Th >tco MO F &L T 7o\ SEUUEt

Faedlae 5 IR 220°C o JEEE MBI U Foo T L CTIEo 2 4H 0% stk e i & oy TR,
L7co T OfEE, AUME T & SEalEst oW i E U th oo Bib o 3FE T HHEHEHL 5 5
OH JEHAD FEREA 2 &k & 70> T b B UL IEL - & (AR 2o WM D W A B % 2 305

R B IR A AT 5 & IR L A\ ok B 2 R U i i o i % H T SULEE A AR O B )
LA 8T Do MIED IR LTI ICY & = — 7 A fli B a Aot U o 5 i i3l o 5154
Hiix Van der Waals 710 B HIFHIC /e < TR B E DT B,

(1i1) AR a &b TR sE38&P Cos L € b R A Ml o a2 2 2545 EEOD%*%T%*“—UI ether
cross linkage [T XL 5O ThVWHA RL TV 5B

Lk 3 DO A O~ Ty swelling unit [H—OH #:f—c ether cross linkage o
Wikt & A 47 L3 O SRR IZE I B 5 & DX TV o

@ ~ =2 -wna— gk “polyuronide porton’ o BpaEp A iz & A MEER O BE— i

3 piokic X Aokl 5 W.Klauditz #0¢ G.Stegmann i F619 |3 AR 0 DUy i1 1 By -
ST T, BN X B MR D HE D 1ALE, WO ws i N.Ogland Ko 5 fiic ~

.....

L n — gkt polyuronide portion‘t o> #fl-2E f"{Lug & Ak MR 0B (Verklebung)

11

WXL DTHEDLHELDONTC D
o polyuronide Yk e SEERL Y v oW L BT L OREEHEA LB Kb T Lo
Bl s B s o> Tl 2, “‘polyuronide portion’ R N OV IR BED UL T < )
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il gl Lon, W d TR L ou BRI T 2 8HERI o & 5 & B UARIEA P 4 0 T

B Do MO S A HE I 4 72 LS R IR O B e FE A 4T -2 120

Lo

S5 0 AR 5 B U fo sl R A 105°C o YEES I TR A A EEe L, 170°C o 1
12T 2 IR
~0.049%" o> it

BULTA Tt L, 0.819 ok ofiide— 0.679% o> frafdliiok, 0.109% o 7 =,

SRR L Fo T 06796 it B oKD S Lol & {141k
AL, 0.109% ot =, 0.049% OEEEo sk ‘polyuronide portion” 73t 24k L
T A R L DTS Ay

SIS ECUR I A 1 0y 2R TT 0 2 e o e i o HEHEA Y S AR S Loaira & 1)
BRLIIA TRV, MO, MK, WAL, GG,
L o SR O S (i S o AR BB U WA X 0 L, LU

WIKHEDPTF LR AV Lo

oo TR L o T Y

Sk HEn Byl

KVOBIPIT v /b o b 2070k o7 i B e 1 L o ARG

f_:‘)’( ( rlh(:{‘ ”/ ) 2L 7’

L, PR S R LN O S D TR L, MORTEIEONZ

e LU A 2 Ak e,

PEDERCE ~ 2w b w = DB B & A AGRE O A5, ORI L A = — i
TR T D EDONT UGy YUCB (T A v o s IR IR ik, Ao | R

A I Lo D DA Do

Pt , =L R B o W B i B L oD g2 S o i D B N T A A i oK

CONBIOK TR L A b s u b v A e LRl S A, A doo T s T
EDNT Do S AET W HAE A0 o 3 e — O R O A & A T L
Wi

R.O.H.Runkel ¥ o8 K.D.Wilke pljtC!pg Achf o dshou] idpl:

Fichte o> Siigespanmasse % JEfEEGLIMAZ & w bR L TR O < e A LSl U, #ifl

Sl DU o G M ¢, Buche,

SRR E -,V 7= 180~190°C o BB il < R i, A S R 0> i <

o A &L e, SN e e R & T 180 ~190°C

DRI

JLEE L S A o T C‘Holzpolyosen™ 734z
L‘Z)o
P Za o o~ = -t b = S A RN A B IR D R i X AL D o
(AL 4 o

i ’ w]]} J 270 /1y? qJ,/Jm‘, - ‘
CRE v o e )

o Do o= 20

- 236



BIR - BH  SARMCEIT A1

“—fﬂi*ﬁ%M&¢6$¥W%@mf,ﬁmﬂ#aﬁ%@ﬁ%<,l&m:mﬂfﬁﬁbmu
B, 200°C L ih ¥ L%,

DI_RFEIC OBFY M OAM ST B ~ £ v w — OS5t B BAH OB it e L
T~z rn— gt “‘polyurnide portion” 12K % 40 & Bt 5

(5) ) 7= OEMAL s B E T, ) 2= R L BIRE, Y 2= o AL

OULEE B AR R L, AR AR 7 A b 7o H e AJ.Stamm, R.M.Seborg K v+ M.A.
Millett 3 FCH0E ) 2 == o % -F- SRS B & L ob 5 Bkie S0 F TFP% if 3 2 IR, FEREIC X > TR
T AP A LEEL & & A ERE R CICREL § B LORTV 5o KKratzl™ [tg
R AR A 200 200°C 1 TAKINC I LA E E A LSSk, WAL M i
S\ potential vanillin o4 EE R IO\ THEPAFT L HiH O SR Tk potential vanillin
DRI D L gt (FI80% 1) %A%, B OGME CILREER (LRI E Cli /o e iy
oo Hi ) 7= o itk o #4711 (protective action) Ok 2 A FHH TV Bo IO
{2 MK SRS X D CIRE LAere B Y 7 = o BT 5 s LD Tl ) 7 = v iwi 2
BT Do BIZIET AT F RO Y F A P BRI X0 O L 7oA D 0 2= i
{F LT+ b ks “interfiber bonding” o gf#lA B4 Lo~ 4,

KZac ) 7 = ik e L ObE AT 50— iiE v 7 = - (middle lamella lignin) —

R 1Y, BB 2 URERBR I B A LTV Bo —HIaRE Y 2= > (cell wall lignin)— Jij L

f)ﬁﬁ/14ﬂhf%mudmﬁ2m£w6_uL,J&Lfﬁﬂﬁ@% 5 S ONS A

RO E A H L T\ Bo AR R ST 2280500 5 b Tl B IS 3 & S0P n ik %
My BTV 2= pias & LCO B I B e B B 2 RIE GBI IE N o RS O HHIEAG A D]
FRF % BRI 0 o0 I FERT LTI £ Tl ) 7 = > Uik A TR 0\ L 0 Th 5 & J
AL b,

J0 7 = AR Loh B o i, ka0 S R E R TRIK T T LI B e i

U o BRI b, I 1 B A BRI o B S D T, (it B bl e Sk 2
Labte\ s TR oWl b de & 7o b TIN5 5o IO

M esabtrl, fIAE A M O LS i AL ER

@ F & M #
Fig. 1 1= 7448 1.0cm, W@ 6.0Xx2.0cm o v /& KO A~ A - too JHUG 2ogl o
Table 2 ; Specimen

Specie | Sp. gravity | Moisture | Total fractional
oo Sedes | (gfem® | content (%) |void volume (%)
Hmok1 . } |
Japanease Cypress | Heartwood 0.50 17.8 : 68
{C.obtusa S.et Z) ; ‘ ; !
. ‘ i 1
Birch Heartwood | 0.73 18.3 53

1
(B.mkoensis Koidz |
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R H BE g #sE (R20.

PRI, BOKF ROk A TikE s Table 2 4

Fig. 1 Specimen

W TH Do ML CTYHRTT O W R o
Ffoaniz 5.0cm EEEo kA Fig. 1 wondfkic G :/ ® Z
Afize /}
DIERLIRE D 3 1 3 7K LR B A i i L E'//////%://N @9
FEFA L 10-1219 o FoRFCHIE Lo Ir‘ 6.0 4/
(2) ARG (IR A v s T 5 Unit : em
Fisf e —2 1 Aac i o Ntk il b fE v dime- A : Radial surface
nsional stability 4 2 72 (LA (14 ' B : Tangential surface
“E-Resin” % Jiv -tz Fittofikix Table 3 C: Transverse surface
(mTan < Th %o . M Marked line

Table 3 ; Resin

(Lowo ondensation phenol-formaldehyde resin)

{

Resin content | 16,29,
Viscosity 1.91 c.p.

: . ke BB NE &
Sp. gravity 1.049g/cm?

_.surface tension < s.g.

p H 8.7 viscosity
Surface tension 45.01 dyne/cm
penetratirg efficiency 24.7g/t. cm?

@8) BlTie ANl

I — iy uu)\%\? A AL (AR L4y 5 iy o pifuc¢ 10mmHg oy s
CWREREE L 7ot MR A TR AL, 48R i Los roo WlR nshitiiiig in 8~12°C ¢
SOtz ML il g v — 2 — 10X 9 BN C1I0H JENE U 2o, WOV 4 Fiac Ay, 0y g —
TR U728, U 1096 FoRpa BT 5 55 0 o — & — It LRI re Ak & ok o %
104:-1% & 1Lteo

@) SR b 2 O R L,

10kg/em?® o> [ )7 CARg o) P08 7 [0 D L 7o BRIASE (12 22 O IR L URET (R 10 73 1 0F30 5311
LU, flE 150°C, 165°C, 180°C, 200°C, 220°C o 5 FfEDHiA i oL CFf D10

T EAAH O IS R b & FERCTT D700 MBI HHR AR, 105 i G )

ISR CHITRREAL, BN LA AT D e SRR Y B, BRI B i i <, 100°C
SRR R L e BB Ut BIREEAL, B, R LA B ST e 5 — v — 110210
HRI GG 3L oo C O OR Bk 1~29% CHh oz,

DRI A A, SR LB SRR Table 4 (R < T

ROV RS
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PRI TEACRHIC R 4 gk

Table 4 ; Resin content of resin-impregnated woods

|

| Hinoki i Birch
Resin content (9;) l 221 ~ 24.2 ~ 26.7 8.4~ 9.4~ 10.2

NV %= 8 5 &

N
b

Bt R L, L U R T s o s - T EIE L, Ak e 1~2
I HIIE U 7o, FEE N OVELSMBENE (8145 A —1/100mm 81 o 5 BBRBEE Tl ) 0N
JEZM5E IR 0 —~1/20mm 5o Sy 9 5= Gl 247D fo i LCHt s e~ —1)
CIKHNZEE L, v Ay DS T IR B2 TIc i 10 B 84:3°C o ki@t Lico JKHE
FR IR R E, LA R S OV 2N A AT Do R TRECE 105°C TR 9as TRz 1
720 T L TR AL TS Lo fofh e & eIk BRI © dimensional change ###ts LT
Antishrink Efficiency (ASE) 0% Recovery # %s0i— L2 L1ze

ASE — Shrinkage of untreatgd specimenAShrinkagg of treated specimen % 100 (%)
© Shrinkage of untred specimen

Recouery = EEA x 100 (%)

B ; Thickness of specimen before immersion in water.
Thickness of specimen after immersion in water.

Vo SRRl Kok &%

T T D

W HEREA L K OSIBRULI A f T 57 o o — 2 — T I Lo, 3L Gk 1~29% oo

fETH 5o

FLE A BRI s A I B LT, o LR L BEbR B o, E
SUHEIEE v 105°C o 1K TIHETR S 7 A CEIHREE L0 2 UGl A o ok E e ke, o
Aok A DLC RS D Sk & A oo T U CREIBREAL M OO MIZB LI R o0 Tt & SR 3 £ o
W & w A UCHE LD DI O BkEA EFICICETH o #5 8 x Fig. 2,
Fig. 3 wRmT< TH %o

Bl (e 2 BRI B g 7 AR, AEUURRA U T B HE b ik o RS v 2 F ARG
THh ¥ LW BAL AN, IR, A5 3 EM D BRI XA OB K 9 5 S RE T,
IEBERHT AR X 0 AT, ) 2= v B O S\ BB B MR K T 2 MR £ D~ T
B, WIe <~ B0 ) =0 BT 17%, v/ FHO LI 28% ThLHo HIbASE
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Fig. 2 Fig. 3
X /O
. ; 600y 084} !
500 [ Hinoki i Birch P
aSetZ) ren
R (C.obtusasSe (B.nikoensis kmd% / !
Xsoop 084 S00F 080} ' ,’
2 _ /
&y , X /
= oot 060k oot o | , fc>
EN S > (b)
o T T | T a—e—————a-iaacl
'y O = G
~300F 056 r300F 20721
N RS
S b ] @)
%052 S » % o —e-—o6._//
200 ) 200 068 ..
Y ®
&
/'; ,
| 8% a /[
200 048 00 obkt R
// /{ '
4 ,ﬁ P /
L 041(,/ a0t~ asoerE—B— A . -
750 765 180 200 220 750 765 780 200 220

Healing lemperalure (°c) Heating Temperalure (°C)

Specitic Gravity — Loss /n We/y/vt

o—2 o o2 Untreated wood(Heating period 30 min)
A_.LA A———‘—{)L-—-A Resin impregnaled wood (Heating period 10 min)
- __g O---<l__g  Fesin impregnaled wood(Heating period 30min)

Pressing pressure 170 kg /cn®

12 RME I TR\ e T Do (I HT R

165y :" )1 Fo BB R NP O AT A
o T T e AU S ACH 41 white ash, Sitka spruce (ZHE\ T L.F.Hawley 0" J.Wiertelak
L C O T v b 2 B DAL 0 Tl om0 Y 2 e i T s = et e g LRSS AN
2o w11 (4) e Fig. 2, Fig. 3 o W2 s il 180°C DIUF Chrafi R b e i iin ¢
By 7y HIETE HE LR THE A 00 IR 830, i #ete il 530D A 5 sLUk ST 2 705, A SRR
T e B O T BOACM i 0 S R G S S e o0 & AL Do

SRR O MR AL 2 A T SAEUUWRS R B b Rt A e 1D 180°C  LA_bod Al Ly i
LN R D RRIR D AL B LU ARET P00 SR, RS X4 HTRL O B AN 4, 0070
G, 4 B AR OS2 s UL A O 3 & ] Beio 180°C DA o I Gl ftatd
Wy AL LAY, T R R B S AT B BT HALS o e RN B O B

SN T 00~ BRI 0 W IR O AR 03 R S 0 R CHE B HED AL 0 2 L

Dy oER e 2 AR L D T Lo T T st IRTE AR TR b 1D D A A R
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FEPR - VRO i AKEC Y 5 g

1—1%1['] /J 5/~ J: 7@ s "
Th %o
(2) 7J’1?b?@7ﬂ33l]}~tEﬁf(ﬁtl? KON |”]1}< HiEOHEY f“f

BERPAL- 3 THESE L B B O - oA Th 2 3c i3 5 4 0

Bl U7c & Urc v 7 3, o A3, o0 ST I i B i 71 A O [ His S8 R OSR i % o
miE#H Fig. 4 Fig. 5 wi=34n<d Th Do
e Fig. 4 i 2 Bic fehutist o L4 Fig. 5 Influence of heating temperature

v /A, AoMHEEREE, BE R RRR on cor.np‘.ressmn and recovery
—Resin impregnated wood——
PP EIE b e N/ N I % b QL Dl Y (il

-Birch-
L, WoONOFERLKTEH Do fMMBEIREL

70

-

180°C DL Foy#iaCiiimf s Ffe X o

[

compression

O~
(=l

Fig. 4 Influence of heating temperature
on compression and recovery

1001 50 A - =A_  Recovery
hES
~Untreated wood- J\
~
90 40 A 2 i 9

Compression and Fecovery (%)

Compression and Recovery (%)

b
-F==0--=-0
&0—‘—0 A)r
30 ko’ ecovery
\ Ao’
\\
40 ‘O\\ . 20 a 2 — R
\\0 750 765 780 200 220
Y| M — . ) e O
;o 6o B0 20 220 Healing period 70min
Heating Tev;perature C) P)’eSS/'??? pressure 70/(5/(:»12
® Hinoki
ff’{nok/ }Cowpress/on A A
A Birch
O Hinoki Healing period 30min
& Birch }Rm””/" Pressing pressure 10 Kg/cm?

,)\(, ql/lj 180°C D {nn/ Il/ 3 l“J"‘ b 71'3: ') ”‘)’LLI f D) /I]H '/l\ C(ilh— 1 //Q 1!' j:/I X < tﬁ %

r
< 20

IR AR OB E, Fige S i A8, 5o B 1050 IS 245 6% [ ¢ e 33 s &

7 T bl
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ANOH U ogE #51sE (IE29)

Y oz o> dimensional stability 23a4 8 X5 ZEA 4 HA
L RS, EE R G T 150°C DAk il
bo PRBIT I ASFRCHN S Tk —F 305 o 28—

M IREED 5 & T ERG R L, EERE Y T B0 ERIE v/ MO RIE G E SR
ASMO LU L Table 4 ois Licim LickRick Th A oo o filigic X 2 B T o T2
RESMEML, B X 58 BRT- R EBO i\ 1o Th 5 & b bo MIZF LT 3
MO RS IR T D L T4/ dimensional stability % 4 % 2 it A 7 < JinZul
BRA2ME S\ T LB o Bia- & B Dot ey BT A0 Th B LB bV S,

VLT e

U/ NE g B R E A A WL i
He At Fig. 5 i Aatkic e
BRI X B0 E D & 5

S FRS T

X B
T &5 o HiIE

FEBENI O N TRl 20

(3) TG & BUNHERET) & D BHER
— 1A 15> Dimensional Stability —

RO TR A, BEAL, ERFEMLEE Lol a TIERDRIREE Lok ¥, BE T,
10 H 7K B2 i R4 Lad 7R TE & I 1 ii bk e o> dlmensmnal change # #:4:r |
TE U R BGERE T (# Table 5, Fig. 6, Fig. 7,107 Ly,

Table 5 ; Reation between pressing temperature and antishrink efficiency
Rerin-impregnated wood " Untreated wood
‘ | Hinoki Birch Hinoki Birch
C) - ; ; - P
Tempe- \ 10min. ; 30min. 10min. 30min. 30min. 30min
t N i T Tl v : ;
rane S ASE| S |ASE| S |ASE| S [ASE| S ASE S | ASE
- ‘ - . i } S—
150 13,24 54 [2.94| 58 |4.64| 46 | 4.63| 46 | 6.17 | 13 | 6.14 | 28
160 2.8 | 59 272 62 | 462, 46 422 51 573 19 |6.10 | 29
180 ! 294 59 3.12 | 56 |4.30] 50 4.351 49 : 541! 24 |5.45 36
200 0 3.04| 57 |3.37| 53 |4.61| 46 477 44 452 36 |5.03 | 4i
220 3.28 1 54 13.34 ) 53 |4.81 | 44 45 [ 4.71 1 34 |516; 40
i ,
Pressing pressure ; l.Okg/émﬂ
S ; Shrinkage (%))
ASE ; Antishrink-Efficiency (%)
Fig. 6 1% BRic MU O B A A TUL, w2, oS nBa N o L4 L 3 ASE

VR 2 E R AT 5 s 200°0C Do 1R
H.K.Burr, A.A.Kline 3 GO0kl &g < [fl—CHh 5o
AR SR e /A LD RTHELHTH Do

AL T T XN 3 Esic X 5 ASE 8 o
U2 PP BB X A AR IR D D T E L Rl ~ s e b — v — Y

nide portion” O FAFHI A ML v/ FAICHL TRTH A3 R T 5. A W.Klauditz

TR T 287580 Hiv %o gkt A.J.Stamm,

#tf ““polyuro-
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70 G.Stegmann G 230~ T B ERIC “polyuro
= X B o BE, ek 5 B K
Y 2 EOKHEE OISR A S e S AL D HRE
T B WE T AUZELTIC X B AN

S\ R TS D

nide portion”’

VP I
DU IE A~ T L n — XD T WD
A HIERE BAL Do

sk 200°C Dz T ASE 2GR 5 HiE o
mgﬂéwﬁ*ﬂﬁﬁ%@%ﬁﬁ&b<ko,Wm%ﬁ
DRI Fe B BT s 2 e b m — REED IR TR L A\
565 R B L s 18 o BEfiE A - o B LAY T
P R R H N b P DN L B (PPAF

s R AR i, Fige 7 1 i 5 B,
DHLE X R TRY 165°C o FERFEILINIR L 7Y B
ASE 4 by 5 Do MEGUEE 0> )8 & 30 O TR LI,
s ASE kA 35 olkiffi{l  (overcure,
LR O XA D B R A
8 (AN i B g o A i 25—t ML G ML
A T

Uberhiirzung) i= X 2 #4
{IHL 0¥’ }152

PryoriT»ofy 5 (case-hardening)” FH%:

Fig. 7 Relation between antishrink efficiency
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Résumé

It has long been recognized that heat treatment of cellulosic materials results in
reduced hygropicity.

It has been suggested that the heating produces a rearrangementof the ambrphous
region resulting in increased hydrogen bonding, and that, if the heating is intense enough,
adjacent hydroxyl groups actually interact to split out a molecule of water, with the
formation of an ether cross linkage.

In this research we studied the relation between the heat treatment and dimensional
stability of the untreated wood and phenolic resin-impregnated wood.

The resin treatment presented in this report was conducted by using prepolymerized
phenol formaldehyde resin.*

The method of resin treatment was conducted as follows ; Specimens (Fig.1, Table 2)
were piled in a beaker which was placed in a vacuum desiccater and evacuated for bhrs.
with a vacuum pump to remove entrapped air.

Following this, the specimens were allowed to stand for 48hrs. in the treating solution

to diffuse thorough into the cell-wall structure of wood. The treated specimens were

* phenolic resin contains phenol and formaldehyde in the mole ratios 1 : 1.5, with 6 grams of
sodium hydroxide per mole of phenol as catalyst.
The phenol, formaldehyde, and catalyst are mixed together and warmed carefully until tempe -
rature reaches 95° to 100°C. Then the reacction product is cooled qulckly to room temperature.
I'he caracters of the phenolic resin used as impregnant are as follows

Resin content ; 16.2¢,
Viscosity ; 1.91 c.p.
Sp. gravity ; 1.049g/cm®
pht ; 8,7

Surface tension ; 45.0ldyne/cm
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wiped on filter paper for about 5min. to remove surplus soluion. They were then weighed
and the tangential dimension was measured with a comparator.
The cureing and heating treatment conditions employed were ;
Moisture content of specimen when heat-treated ; 10 + 1 9%
Pressure ; 10 kg/cm?®
Press period ; 10min., 30min.
Press temperature ; 150°C, 165°C, 180°C, 200°C, 220°C.
Conditioning ; After removal from the press, the specimens were stored for 10days
in a desiccater.
The treated specimens above-mensioned, after weighing and measuring, were placed
in a vacuum desiccater partly filled with water. A vacuum was pulled for I hr. with a
vacuum pump. The specimens were then allowed to soak for a period of 10 days in
distilled water.
The specimens were again weighed and measured, then dried air for 24 hrs. and oven
dried at 105°C.
All the values of recovery-and antishrink efficiency (ASE) were calculated on the
basis of the dimensional change between the leached swolled condition and the final

oven dry condition.

Shrinkage of untreated specimen-Shrinkage of treated speimen o
= nRnash DL M TR PR T . S 174
ASE Shrinkage of untreated specimen x 10002

Recovery == BEA— x 100( %

B ; Thickness of specimen before immersion in water
A ; Thickness of specimen after immersion in water

The results of experiment obtained were summerized as folllows ; The dimensional
stability of the untreted wood increases sudstantially by rising the press-temperature
from 150° to 200°C. (Fig.4, Fig.8) This change are accompanied by a decrease in weight
and a darking in colour of wood. (Fig.2, Fig.3)

The heating treatment effect of untreated wood is caused by a theromchemical modi-
fication of the hemicellulose, in particular of the polyuronide portions, which contributes
to the bonding of the cellulose.

The best dimensional stability of the resin-impregnated wood is obtained at curing
temperature of about 165°C.

Namely, the dimensional stability of resin-impregnated wood are given by chemical

bond between the resin and cellulose and bulking effect of resin.
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That is to say, the heat treatment effect are not given on the resin-impregnated

wood.
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