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1. ¥ z #H &

B8, BROUEBEEDORE ISV, HHEEELZLTRTS b o & bRELRTFEIEEENOBETS
D, RREMZERT SO TELIRIBREELRATLIIVNENTHE L 2R L, T LT, £
DHBEIRIENTHZ 7 VERP, £75 27 7 —BIRTIE, REMZER LU TENREZ L2V
BT BEMTH Y, FROVIKA 7 - QERKEZR DB T LT TR, BlHPH 2AORBEEOEE
HIEFIHBHA L TV 3YP,

—%, LOXSEBBTEETS L LOMACRIETEE T O VT, ER» S LIELIEREShS &
ZH5THY, BRFHT X > TRYR, EENCBEMEEOEKTEE 25N, HREEIEEEMZT
T, BREROGEDOEDTHEE LS 2 TREIBZRELOTHS I,

WRRE & BARTE & OBRIT oW T, 3Tt Nortacorr, Macrtean 5 D% { DEBRIE RN L &
NTWHHAVPID, 2 HRIERIRE, RHEOZEZHEL, BERKTHOSKRL O WIRIELALE
BLTRLT, 20FRARRBETER LA ELMBEILLTN5,

L L, ERORBETRTISSBEENEDEKEL D - TEREEKDLIOBFEATH-T, ZOXS
IREECHARS O W HIREI AR E CHIET A BE L UARRLBIITTH S,

DRz Edb, ZOHRETE, BCKABEECKTERTOEERZBLZEIE LTEROBERRE
EHPLHPRL, DOWTEREELZEETECHEL SN TV B EN D EIKE S ~10%ic LIHE L,
BRI BEC: LI E L Th T, TN ThERREOEIRGEI ETHEZRIT LTV, 1k, &
BEROME L LTE D B0, RiFHE, BEK, Bokis, EEESJOHEMEETSS,

FERETIESTHRY, THEZVALEWAMBIIHRSFR HER, SOCCHEENAE, MEN
EEDOEFICEIEHT 5,

2. £ B 7 &

PRV & LTERELRERS IV 7 vE»LE 1 BERZ 2 50, JtimEE~ » v (Betula maximo-
wicziana ReceL) B X OB T YT ViEV » F5 v v (Shorea negrosensis Foxwortay) %7z,

FRIZNODOR T4 A FERC2VTT RoTHY, 20X20X100 cmDEER7 Y v F% 50°C T
24hr EhL7cob, ES 1mmiztlgl L,

FEARDHE, Mgz Table 1 i, ¥k, 3 LEROBENEE, EEOKEDCH % Fig. 1127

(1) AMBMTHERMEAER - 2¥FL (2) AMENIHERREES
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ER

EREBIE IR, Fig.1 1DRL-L0OEAY, EX20cm Tyl 738 2k X 5 iRBEEH 2
BOWTEBR L, Thbb, BEREZ 100~180°C O#iFH T 20°C XL 05 BT r 2z, HEDORD
2 20°C CRAREZER) 260°CHRHR Lic, uds, BERNRE LD T TMEL 7 &M GEXZE #9 0. 02kg
/kg dry air) ELEIX 2.2m/sec —EE L7,

DED XS HEHTICEVTHERD KR 5 ~10%, 3LV 0% (100°CLLEDFE) b XS
HRRHZHEL, EFTHEEHESILICIhr Zo&RFRICKE L. Zh5OERERIIERERSE
(BE20°C, F#i&KEII~12%) BV T HHTE L0 b Lz,

Table 1. #t &l # o T L I #E &
Related properties of test bolt.
£ (72 I & ®
1 % ! £ % k& E Shrinkage, green to oven-dry
Species ' i Specific gravity, E o 5 W v & % M@
\ oven-dry Tangential (%) Radial (%)
= B v oS 0.67 8.4 7.0
Birch (0. 65~0. 68) (8.1~8.6) (6.7~7.2)
Red lauan 0. 41 8.4 3.3
(0. 39~0, 43) (8.1~8.7) (3.1~3.5)

<HVol AS4AF B 1.0mm, HEEREX 30~50%
Birch sliced veneer, 1.0 mm, Depth of lathe check 30~50%.

Vy F5UV AS54AFERLOmm, BENLES 0~20%
Red lauan sliced veneer, 1.0mm, Depth of lathé check 0~20%.

Fig.1 ¢ # ¥ | o & H

Surface quality and lathe checks of test veneer.
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EBONE L ZORIEFFRIRDO LB TH 5,

1) BiRREOZBE

BRIREORIEFFL, Fl1Hh EHEBAOETORLDOLLLFKRT, LELORR2 HOMcE#ER
ZRIATHTEAELT2.0mm BiRE 270 L, EFERBLRH 1T & VIRERALERICHKT 2,
73, ZOREDBEISEIX 100~160°C O#EBIZ D> TORFTH - TV 5,

2) ERBROME

a) | 8 %

WigtE L U CRIBRE L RREOFEHE KBS MBI LD, I TR EEORE L DB, HHE
RELDEZOKRE S TLEROFHTFEIETE DL XDEKRERD BRI LA LMK E L,

b) & # %

B (Ah) 2RbTOREREMAIAVWON LD, KEAOHS ILXEINTHIEXES TRV
7o, ERERZABICL, hzi5ABCoODTEELROKBAEZRDLOTY, LOHEIZEKEN
112 iR L BIRE BRI T TR L L, BEERIC X D KB 30~40mesh 04, D% X BUET, &
NENEHN 5.5 MmO K 5 A ECEH I 20ecmoH, Fig. 20X 51z ke~ 77 —ERHC Lic LEE
ZEET 2, 20 EKIEF20°CICHEL WD,

c) B Kk

BB A R AKX PITIRIE L TBKR# Z kD 5, MBI 20X19cm ORRF 4 FH L, Thd 4k
ZoWT JISZ 2104 iICHE LTI 9,

d) ¥ & #

Fl—&M- TR L BIR 3 e iR th= V YIIREEEAIC X DR L, AIROBEENERD D, HEA
Ofitt, EMFHERERRDOELYTH S,

BEIERIE - =) YR (=— = 1 F$120) 100%R, /345 278, 7k 4585, sEiL7 v % v 1¥

BATE 1 20 2/(30 cm)?

¥JE : 10kg/cm?, 2hr.

ZE : 105~110°C, 10kg/cm?, 3 min. Flass tube
ERENABRII RO RN, BSKRERBRICX - TRV, 8 :
AT e e Wood |
B0 R 0208 & T 5, ood. R
e) THEERIME Scale

MERMEE & LTHEBER VS 2 LD BT S, TR EHER

TORESEIETD > 7270, i L7HIR 3 Bz L WIZFA AR Absorbent :
76 Lcstkly I8 (BiiE5) Scm, BX18cm, WFEH/ L 7o#f Cotton
SOIE2.0cm, FMSOEXS5cm ORBEZ LD, YV /I RKEW
BIS N 2k B,
HERBITRAAE ST 1000 kg DA L ¥ v RISEREE #7577 100 kg T L
TRV, EHRRERRKOBLMIC & D OUIERE 3 (Knife 52 FREIAROT
cdge type, AP 40mm) 10X DillE L, AMBAIEA% ~ Measuring method of ca-

pillary water rise in colu-
BHlE58ET5, mn filled with wood flour.
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3. REHERLESR

1) BiRRENZAE

ZRBONERERF I THIRZER L, BiRPREoRLREOKELEIE LickiR% Fig.3 i
Y. Fig.4 13, ThbREKREOBFITEVTRDLDIDTH S,

DX 5 iR BEIROIRE EAREIC OV TISNAZBRIRRE 120°C Ofl% 3 T LR Lcds, B
TBTBECKSVTHIEEEU LARER 2 5h, BREEORMEEXEIREEE £ 100°C fHiE
(120°C L L O BB DOBFA). Th Tyl 4513, 2ENIMBoME 2% - TEA L, BHICE
AL oo & ERTUREET D, —75, GKRLEOBBRTIHREKBIT R - THEREEN T LR
ZRONTRED LFIIFE LLLY, FELRETORIREEDEIISKRNBRIITE S\ & TAMIC
g5,

WoT, TTTHBIZTBE/KES ~10% % Tzl LA, ERIBENE LR - THERBERLN
BEEEL LT, SOLEERBEPEL LD EELOEKRTETHETORHBEL LS, Z0X5%
Zirh, BROBEETIINEZFBESE Lo Th over dry LikWIRD, BIREEREHL L2k
DO VIBEREEEY, EROEBRIRTHIESS 25N 5B ORI RIITRBEC L > Tohug s
KRELERRVDIDEEZOND,

2) EREROME

%Hﬁﬁﬁﬁ?ﬁFW a) i : g0 FHakE
KR et bulb temp.)
leol- foo-c P RN — R TR S e L &
5°C)
o DFHEAEY Fig.5 KFF. <5y
1or G0 S, vy £ v E bERBEOAKES
2 ] ~ 0% DR EVIEREIC X > TFEE
2 8 l2of ( 120,
E / KEEEAEPDLT, £%# 1hr
N S~ 100 °c
Efﬁmo— \\Jmﬂ WELEDOTIHBEEDERTED -
%
% E 10 % “’1F1§1§7J<$7§> Lﬁ.b\&"()‘( < %’)f‘?ﬁﬁ
7K 3
2o 8O ;i.,stﬁe BHROND, MOMHTRAGE LN

content

RDEKED 60°C TR LicdD XD
0.5 %E\ 2 LiX, ATEIERIZES
EHTHYVBZEIRBIC L DFEHETHD
D ERDNS, o2, ENEREHEN
zor VR BAEHTEOT, VWhbdEERT
Y oA BEKEEX DIZITBHITh

60

40

1 1 ]
o 10 20 30 40 50

¥ 1% 8 R (mn) SV
Drying time DLEDE 575, AbphigiEhs s &

Fig.3 KMEHGEECR T 3 HEROBERE) , ) .
Veneer temperatures during drying at different air & D RIBEDET IR L & <HS

temperatures. NTWBZ ET, EARr—AOFERBEER

Specimen and drying condition : 2 mm thick birch
sliced veneer, size 20X 20 cm, air velocity 2.2 m/sec. EpEinE~ I /L r — RDHLEAZE
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BTV E8, §foT, LiboTHs 14ox
KEOE L EREO REHRN (ki 2ok
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HxONBY, BROWMTETIZ g 4 100k
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W rBbhz,

b) & AW » 5 b OEE L 401

" 20

AR DOFHEC & D iflE LIcEE LR
HORNHRER D # % Fig. 6 iI2R T, 05

ZDXSWEBELR I RVELLE
{, LEWIC EREEINEL LD,

Fig.4 AR

10 20 30 40 50 60 70
2 K F @
Moisture content

BTk 5 IR DIRER# (2)

Relationship between veneer temperature and moist-

ERRNTIIHIAD BRBEIC 351 5 EFLE

ure content at different drying temperatures.

Specimen and drying condition is same as shown

EXEELELONDY, ZOBRMT
BIFEITELDEXE L HRENR LIZTLVOT,
T ZTRARBERML05 3 X O Lo L/ &k
DI AEBRBEIT SOV TOEN B O R Figy
CHRIELTTT,

BN vV ASBRICOWTHRD E, §/KES
~10% % TEBE LI OTIRIREICX 52135 <
%<, £ LAdODRE LFEIIRARML0S
DEE, 160°CLLEDS DAL IS,
IR Lo &0 LR B DEBIRED LR
LR LRSI o TW D,

T, 7V VERTIE <N v ERX D26k
WANEIEZRL, SKES5~10%ETEHEZELE:
POBEED LRITE - TEELRBR2RNEL
BBEMBH LN D, £ED L DT OFERA S
JEEICHEE T, 180°C TAEIC LABROAKEB T
13, 1EIREHRLBE LRIELAERILR
IO i

DXV FTIT7vR=h vNinleT
FEERP/NEL, HHREEOEESRKEV 21X

in Fig.3.
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Fig.5 ¥l & FBEZEOTHEKE L OBF

Relatlonshlp between drymg temperature
and equilibrium moisture content of dried
veneer after conditioning.

Veneer thickness 1mm, conditioning tempe-
rature 20°C, conditioning equilibrium moisture
content 11~12%.
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130 3R] K
k12 02 AE Birch Readig tine  -after
120 - M.C.after drying 20F_, A S10%
Birch 120°C 5~10% _—x <0 ”
110~ R
100F N 0% AR
T~ —_ o
80 —-’°‘--~q °
70 \‘1\
60 “o 0%(140
50
40+
30}
20p
10
1 1 1 L 1 1 0 1 1 1 1 1 1 1 1 1
% 10 20 30 40 50 60 0 20 40 60 80 J0D 120 140 160 180
B M (min)
) Time 70
Fig.6 K #H 5 2h0oEE LAORE 6O_Reol lauan
Progress of capillary water rise in column 3 . 50 —X— 1%
filled with wood flour from dried veneer. ot £y ¥ X ————x 5~ 10%
Size of wood flour 30~40 mesh, inside dia- 27" 40F "
meter of tube 5.5 mm, water temperature 20°C. = s 3ol ‘\
(.mm) _—o—- N .
. 5y Oy 20 10min% 5~10%
Fig.7 BHHEE LB EA®E OBK - 1ok N
Relationship between drying temperature and ™~ T ~Reeay 0% (AR
height of water rise in column filled with wood Oo 20 4o 60 80 |00 |20 l40 160 180
flour from dried veneer. Bk mE o

Specimen and testing condition is same as

Drying temperature
shown in Fig.6. i P

BREC X DFENRIOLEZILN, TFHEROWTER LR THOMIE< s voSEEEL, OF
By F77 v EfREAEPNE L TREOHEDRE W Z %R Eh (Table 2),
DEDEXS>HEELR LHBRIEE L OBRIBEC L > Trk WV EA D2, B LAERE LTEVT
NOBEDEKES ~10%ETHE L L SEEOFERITNELEAS AL, ENEEELZS>ILLE
MSTHELHE O HbDL V25,
LITOERFECBEELT, KipH 5 2AhOERE LAENE ORERECHBIOEMEEELRL S %55
RREBBRFSEThIERS RV, COEAEIEER, mEORE, RKEENB—ETHBIRD E

Table 2. ZEHEOAY» 7 2hOEELAE

Height of capillary water rise in column filled with wood flour for several species

18 & > (L) 7 >+ (D) =h o3 (L)
Species Beech (heart) Beech (sap) Birch (heart) Red lauan (heart)

Eif;ﬁ%1¢ ° o o o o o o o
\\ Drying 60°C 180°C | 60°C 180°C | 60°C 180°C | 60°C 180°C

%38 ~-._condition/(§~10%) (o.d.) |(5~10%) (o.d.) |(5~10%) (o.d.) |(5~10%) (o.d.)
Reoping time ™| (mm) (mm)| (mm) (mm)| (mm) (mm)| (mm) (mm)

10 min 44,5 8..
1 hr 77.0 33

5 95.0 67.5 82.5 58.5 23.7 0
.0 124.0 94.5 120.0 96.5 49.5 (o]

Size of wood flour 30~40 mesh, inside diameter of the tube 5.5mm, water temperature 20°C.
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BILE-TEESRTT, EAMAERTORBMEEZ T HEEGITS5%9 5530 2F x50 5,

c) M K

IBEE120°CTENR L7z~ 5 v BROBKFAOFHZ Fig.8 12, FAKLRE T oW Ok 10 4
B IO 1RHZOBIERRE Fig.9 TR 7,

IIT A VABROEKES ~10%E THE LD 0T IERERELI20°C DB E3REL, 140°C D
BEDNSVER 2TV 5, BE L OMCECRRIIZ & D b higv, Lal, 28 LAcdoT
13160°C, 180°CD 3 D DOBKFEDEKEII LAV EL RS HMSHLND, $72, Vv FFT7VHE
RT5~10%ECHIEL 2L DT, ~h v BREFERRLMIZERELERLONLVS, 28030
TIRIRED LRI L H 75 - TRAKED EKEHEFLL NS85,

DX SBKECHT HIREORER, gk, BEELFAIRIV Yy VIV vOERIVEETHD
P, BEEL L7- 2 BHE & DIRERES ~10%D 3 DI D TIIEHRHBEEO LRI X 5 BKEOETIEHED
MBSV X S icBbh 5,

d) Bt : AROEEN

BRER R FRBES LT, IBSKREXRET -2 EOFER Y BEAE % Fig. 10 iITRY,

RN v ASERDIEZEN RSB L, &7KES~10 50 ’2’*‘5"
i} . . R Birch R&e;ﬁ ﬁtm M% C.after
%% TESE L 728473 160°C, 180°C DL 0 Th ¥4 dingtime T Zrying
] ) a0k~ —N | S~10%
EANBOL LK B> TV BLEINc T 0T T {7 2 )
z 2 S~ 0%0Ap
< RRICLAHAITI00°C, 120°C D2V TRED £ L s0n — NI sai0n
ERELDCHEENBSBDET LTS, 7, Ly 2 % L osurn
.l . T o 20F
F5 74T &KERS ~100%8 TR L L &5E 2™
— Omir
joL ———l 5~|o']/'“
%0
60 Birch 120°C ERENIKRE i
M.C. after drying F Y S S S S S S S V)
5 5~10% G 20 40 60 80 I00 120 140 160 180
i e
T -7 0% (14Ar) Red lauan
% 2 /4 5°f —— e _lhr
O K 40 /'/’4 ‘\\ """" S~10%
[) x/ 7 >,
% * ) ! = 4or \\\

5 % 30 3 - \ 5~10%
2 w30 2 oy :
{ 3 K 30r \\ AN

D N AN D
20, é _’g \\\ Y 0% (14r)
£ w20} N
ok = N 0% (140
— Omin
R ————————m—— 5904
o . | | . 1o TS
0 | 2 3 3
B )il (ﬂr) o) 1 L ] L 1 L L 1 L
Time O 20 40 60 80 100 120 KO 160 BO
¥ %R K o
Fig.8 ¥ K © B Kk & it Drying temperature
Progress of water sorption of dried veneer, Fig.9 ﬁf*{m’g LEIKE (EKER) &

expressed by increase of moisture content.
Veneer thickness 1.0 mm, size 10X 9.5 cm, water Relation between drying temperature
and water sorption(increase of moisture

o
temperature 20°C. content) of dried veneer.
Testing condition is same as shown
in Fig.8.
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_ 30[ Birch %ﬁ%r DIFEIEZ SRS, SEEIC L7 O TIREE:
£ ol e Eo LR xS TRENSEL NS <R,
;’ 2isp DX S I ARO B AT IR & B
gl “ouaw  EBIFEADBLOLERTHDY, RELOME
T st R EAEONERE LS LT 5, 7
0620 40 60 80 100 120 140 160 180 7, HETARIC LA T 7 Y OEENOETIZ,
30k Red lauan ELABOHHEEERE RV,
T 5 25f e) MEMWE: FARD AROMIERD B
% # 20 — A 5~10% EIR IR TR 3ply TAE) AIREL, B
Fowny o ) BIED MRS -7 & & O 5 H— Db
< 'i \\MmMﬂ #Fig.11 1z, ¥KBELME Cov T v /%
N N B & WIS ) 2 Rab TR R 2 #OHE LT Fig.12 12

1 1
O 20 40 60 80 100 120 140 60 180

%R R Co

T (RAEZRIEMLEEIRETH - 707D

Drying temperature
Fig.10 #RIRE L EEN L 0BG

Relationship between drying temperature

bRt L 7o),

and adhesion strength of plywood constructed

with three dried veneer.

Adhesive urea formaldehyde resin,
test method of adhesion strength hot
and cold soaking test in J A S -

TVHRETORIRDIES LEX D L0 T
&5, ~h v BROBABRIRECLS
YV RROERTNIEER EL &KL, %
7o, BEEEIS 713 180°C TAELIT LA DAVA
BRI I EERCERRE & ORIICHALS 2
BEMIEAR LD LRI, Ei,
VEIROYED 5 ~10%E Tl Lo T
WEIRRE L OBRRIZIAS TR, £
LA DTIRHBED ERITE > TZhHDff
BRI o Tndb, —F,
o TEM E LR LI B O 72D O
&H (B & 4cm) 2RREEH 60°C TEK
B5~10%%THMEEL, JIS Z2111 KHES
NTVWBFEC I VEIELARERTHD, T
nH RS THER L BROEFE L gL
el &, Y/ RBILEIEEL LER 2D
NTV5HP, BEGHREMOL/ 200 &
Lol TOXSIBEPERLOEM LD
FENEGAECERT 3 30, @R

Ve FZ9

Fig.12 ©
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oo ShF
[ e
Birch 120 °C akerdrying ,
0% Uk~~~
90+ % _/
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¢ 60L 7
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» 7] 7/
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40r «f/
7’7
/
301 7
o
7
20
7
Vi
o
/
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Strain

Fig.11 #3B13ED itkF B8 H—Edhig

Strain-stress curve in tensile test perpendicu-
lar to grain for plywood constructed with three

dried veneers in same fiber direction.

Measuring method of strain knife edge type,

gauge length 40 mm.
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i, REEERAEOEREHIZIDDOH

BAS»TERL, STvEEHC oW T ESEY0
x10° BAE f_mﬁ
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2T joL . :
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23DEVZ IS,
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R SRAES 5 % BETS Prying temperature
Fig.12 BzfRiREE L5 I5R 0 RS & DRk
Relationship between drying temperature and ten-
sile strength perpendicular to grain for plywood con-
4. L T U structed with three dried veneers in same fiber direc-
tion.
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BIFT50, EFOAETRTORELSLILE, WHBTERT 260 TS T 5 XY over dry
DT, FENREERDEKBEROL VOPERTHE, £ LT, GKEBERCLTEL-DITE
FEAPMET LW, B VEERAL ALK BELEDI EAHIY, INAERTOERIZISHME
BT LALINBLTHD, DX HHRIBBOLLVERTIRREOREE & VW X 55, FEMIC
REHELDDTH- T, BEREEZTOLOOME~OEELIIE VIR LTEALRETHH 5,
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Studies on the Drying Characteristics of Veneer (1I).
On the effect of drying temperature on the properties

of dried veneer.
Takuz6 Tsursumoro and Shéichi Satd

(Résumé)

Veneer can be dried rapidly by elevating drying temperature, but there is a risk that
degradation of veneer will be caused during the drying at the high temperature.

This study has been conducted to examine the effect of drying temperature on the
properties of dried veneer. The Outline of results obtained from this experiment is as
follows :

The veneer temperature during drying at various air temperatures was elevated gradually
with the decrease of moisture content of veneer, and the veneer temperature reached at the
end of drying was remarkably different according to the final moisture content (Fig. 3, 4).

When red lauan and birch veneers were dried to 0% and heated for one hour more at
various temperatures in the range of 100°C to 180°C, the degradation of veneer properties
such as moisture sorption, water sorption, wettability, gluability and strength was decreased
with the elevation of drying temperature, and the wettability of red lauan was reduced
considerably at the high drying temperature above 160°C in comparison with the other
properties. But, when these veneers were dried to the moisture content in the range of 5%
to 10% which was considered as the most suitable value in the regular plywood production,
the difference of the above-mentioned properties of dried veneer was not significant (Fig.5~
12).

It may be concluded, therefore, that the properties of veneer were not impaired by the
short drying time achieved by the relative high temperature as long as the final moisture
content of veneer was sufficiently controlled.



