EWMOKEENICET 2% # 1 %

T E®
mom & B

i L & IC

ARIFEAFZOREC Z EHhWERIETIHAKMNBDOORHBEMHY, 20k RARLER
HEINRL B2 2hT, TOREEHNLETETEBRCASERNCSLS, EHYBNLT58ROHAR
DBE, BAALBEAIESE T, COBRSNRETI L3 L LToMREEX Tl XN EERRIES & 75
B

Lo TAROFAE, Z0X> RREHNOBHSKEMAL, TORFLEZEELZSHL, FHL, &
EHEARAT 2R TR LOFRHLRHTH LR ERRROBELRH5THA 5,

L2351, BFRIEMO ZL S RRDEEW THLLARMEMILL TELRIHEITH 2icdie, KiFo
FoLRBMEGYE, BN TRE—ENCALDBECIER LT, HFH IURGORE, BRcEL<
PRgr & U TS B ' ,

B CRARDOREEIWC T2 HMEIR 5 b a8, BHSKBC L D2ERNS L 5 CHERX
N, LoT, FELIREENOMADI DI, EBENEHRI Y 2 v b, REEhORET HHT,
BETHEFTOAMER OB, BRETHRELRAEL, chbic X » TREOHTH LULALEH
L, bR TIANBHERFEC R ISHNE D » TERERCEF LI,

CO—EORRHED > b, MHOBWFOERERLBLOTE 1R LTHRETHIRETHS,

HElofE LXREN

BROREH N OV TIRCRR T 2 TR L B RET 2RTFBERIZFHRLE L bR
2, WThOBRIEMS Iz - TR, ThbZEE, HERL, £642ETLERL S,

Z DD 1HE LUIRFICBERT2FHYEROMNKR L L, L2 bRABO£GELTREO X 5 cfl
BL, HELTERETITBI,

EEENIAM BN TIETIHRTH 22, FERTIHEEEW, Thbbs e A v viEerHE
THAERM R L U, FcERARORECER LM LR REERBER & Lic,
BIRORRER O BT REEHNCHETHIRTL LTRIEETHLA 5, o r— 2 ) —fJHIRA S
A4 —PIEIC & o TR EFITRAMICE T 5 EENh (lathe check) AREEINICELV-HEELHE T
BLEWIND, Ly LEBRKGOEHMLL I 5 bt RIRER OBEIh & KEEN ORI L% oz
BEALL, BLHRIBHNOELRVWRRERLERNRLTH2 2L L, #EHER (sawn veneer)
FRREFCER LT,

(V) AHEHERREHUCAPRER (2 AHBHASRBEETRERCANREZA
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Z OB ERERE, EEROBESIREHNVCHBTARTLELLOIDS, ZhbORTIRKO
EBREHORFKL L, SHEETNTRA—FETEROMEL TR -7 ‘

X o TRERTRRE N OFENRD biviay, B B U LRERER & 86T L bR SiRic 2T,
ROEAZRBRE L Lz,

OftEER oMM L KEEhOES, £& L of

OfLREEROE I X 2 REEhOER

OfLBEEN L AR AR DR EMNR & ORHETT M ORI & RHEEh

OFmEEIh & R L OBIR

I. fLBEEIR
a. {ff LIl : Table 1 iR THBOERL(CHEERE: UCERA L,

Table 1. {HERLHAE  Used species.

B e EF 5 18 & ¥ %
Species number Species Botanical name
1 v oS/ F Shina Tilia japonica
- . .
E 3 Y F £ Tamo Fraxinus mandshurica
4 + 4 Sen Kalopanax Septemlobus
Japanese 6 7 > Beech Fagus crenata
Species 7 P Z Oak Quercus mongolica
8 < H v S Birch Betula maximowicziana
. k 2 .
AT 2 F 7 Tea Tectana g.randzs
Imported 5 T xFy b Walnut Juglans nigra
species ¥ 7 3 Zebra wood | Microberlinia brazzavillensis

b. ERES EEGEID : LEFEERIIES Smm FECfEHRL, REE2Y v £ —tHEFL, Chiais
W L, B TXTREARRD Th 5,

c. AKE : EFEMOLHEERIIERERE T, &KF 12% wHEBLL,

o. aleik

a. BE: 57 v

b. B :9 ply 17mm &

c. BFES c XEHK 1mm E

d. &K% ARARTEREREC T 12% HE

WL LERER OEGE

a. R : A5 VETEEEA

b. ERELRME: : 2UF 8 kg/cm?, 110°C, 10 43R

c. MHEFF : {LEEEIR OMMES M L AR ASROBR OMIEH T PA T 258 CUITRTE Y L5
LEXTOHE (LITERED LHT) Lo 2f@EL2EY, AL
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. REo{LEERE s ofEE
(B A BE Licats, EREESC TaKEL 12% Ches &5 TRL, +OBLEER s T
AT THEIL, {LREBEIRDE XA 0.3 mm L 0.8 mm D 2 BEORB%F - 7,

V. stk
{LBEESHR DRRETT I 3.2cm
{LREBMR OMHEF 1 & TEAFFC 2.0 cm

vi. RetomE
EROGFHER XV ELRICRBOBELRATIE, TiRorkh Licsd,
Ofehestr DT X b 9
OFmiEh, ExEvekd 2 @E
OfLBEERE S X b 2

Ticbb, FHETLICPAE) TERES 28, BRIV CTRAUL 28, FH4EEL Y, IHETR
Ft 36 BEOMBEIE- 12,

EEENERETDIHE

LA O EECEEE R A T ARTFRFEMCIEBE I TV e E 2 bR, L LEDOERER
D12ThHY, »ORDIEELAT LD O, AMEIKE, K<Ly, BR WELELT, ch
X o TETBRNC, AMED 1SS BEEL4ET, REEh: LTERAIh3 L0055, AERT
Lz 0FEYEREMCBEY L, GHMCREShERER LD IHELAGE, ThbbRkEK
FREL, BRERERTIR, COMBREE LA HEThHS, & ONBHELBELEYKCTT,

40°C DyKepIz 4 BRIEE

} lcycle 10 cycle ¥ TfT/sdo
40°C DOEZIEIRT 20 RrfERglE

Ao E & B R

I. BHCOVWTOHIE

a. i B _

{EREESICOWC, BBBOKELE (KR 12%) 2K0BO2ETFSWEL, £OFE% Table
2 iR, '

b. #EER L CBEHEBOSTRE

RHARORLIED b DIOWT, Fig. 1 ICRTREEAORER LT Fbh 588 L OBk
TOWT, SEMENC TIE (X100) 3 TURE (X40) ZPE L1, RFHNILAHE L1 0.3 mm Eofk
PER LR TR AR OFTH LOEZE D 0 2 BEY AV, HER L OBSEBEOVER, 3 I0E
K, BMELRE LI, o RLy, RBOWEENT 3 EE S L OCBRHAGOBOAT (T
wE) DEEIEMLL, thbo#fy Fig. 2 iwrd,

c. BE, TREFROE, IR

Wik LUCPHERII L Th AR L c B HOBER S L UERBICE T Fig. 1 KRt e[
CREET, D BT (X40) 12T, 10 cycle DEGEL D% cycle I THIEL, < DFH% Fig. 3
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Table 2. T LT & HETRSITE 3 2am
Specific gravity and dispositions of vessel. oot o .
BEES | & [ EHE OEIYE | KL =
Species Specific
number Species Disposition of vessel gravity
# fL 7
! ¥ F I/ F Diffuse porous wood 0-47 (W R )
— BABEAM | 555 0000 | Moo ;
2 F 7 Ring porous wood 0.53 Measurment |ine.
BB R M
3 Z ® Ring porous wood 0.59 O R M
4 + v % }L i& ;Ht ﬁ 0.60 "‘_"_," T
Ring porous wocd : Measurment line. _L‘Hm‘
5 Y xFy b 23 il M 0.61
Diffuse porous wood : 8 & B
. H# L # Measurment width.
6 7 * Diffuse porous wood 0.63
7 + 5 B HHE AR 6 Fig. 1 Bbhcft LicRIER
K Ring porous wood 0.68 Test specimen and parts
R # Il b of measurement.
8 A 7 Diffuse porous wood O'.69
s 5 # fL #
? - 7 7 Diffuse porous wood O_‘ 75
Vessel. Ray.
b} ' max. RoOR B &
P A% . 7 s
. —o—Tnc & B T /gy g 100 ,// ave. —* Wﬂmwgﬂ@gf/mmgx 100
tota] of . 00 . The total of
54 Vessel widh /measurenert width X - i fay widh *Measurement width X 1°°-
32 - — '
030 o
28 — .
26
= 2% —
Y ]
= 0.20 —
_ 18 \ ] Z/
8 16 - ‘\
LN N/
12 1]
0.10 - _/ S— -
8
: 7 \
4
-2
000 |
| 2 3 6 7 8 9 I 2 3 4 5 6 7 8 9
¥ 3 ¥ AN S S ESE S S S + h £
1 1)\_, > 1 L,l; >
EA- A S G . A ] r 5 B2 > ¥ 5 5

Fig. 2 HEER X OHSHEGORTIE

Vessel and ray measurement width.



Sweliing rat!

Shrinhuge ratio

AROREEAICEETAHE F1H @IT - FHE

— 33 —

Vessel oppeared on Surjace.
g--ﬁﬁhz LENTS: &

28 ]
H
26 s
8
4
2%
22 o
20 9
w '8 ¢
% 16 2
3
o o 3
12 : . o E
[
{ 10— 789 _;z 5I
08 , F
o8 2
06 4
<l q 5 2
04 3 9
7.
02 D S
0 Tete* s > '7‘8
% svl 3 . P 'y
0z s & 82 = e
I 5¢%3 7 < 5
04 4 i) £
& 3 59 =
") 06 & 4e
- U 03 08 mm. 30 mm.
F i
3= i3,
s T &
Papendicular Parallel Sawn veneer
bonding . bonding before bondins,
[RESKE 9.9%

BREEKE 41.4%-BiE --40°C---4 RKHEBRRE
6.1% -+ IXig-+-40°C- - 20R5 [ HE 1R
EREROFRILZ 7 v 1mm E

HIRRE KR

= (Figure) : % (Species)
o : 9HTEEDFH (Average)

Fig. 3 [@iR®ds L OUHER

Swelling ratio and shrinkage ratio.

} 1 cycle

T E e Bin
Vessel checking.

Fig. 4] BB OoREEh
Surface checking of vessel.
CRd, IRPEEA L LR O
DEFRDHER BB L, #iRe
LT LI, ¥R & 0EE
DEXREFORTFHERE LART L
N
I. FEZILCOWTORIE
a. BEH®
EEHh OB A -
WTRO 3EOHER G,
OwiR
OfskgE (L —-) X7
OEafkes x40
b. REEHhOREMERN
AR REE B REE LR %
AMEE L v HEERLRT, Tcb
LA AR BT, REHEET,

ABier &1 2 OBOEMRB O 3L L, LBEEROENLIE Fig. 4 WRT L) KHBOERE
27,

C

. RIEHEE LpIE A

Rk X 512 SEORMMEMI, % cycle PICKEENERWE LA, ZOHAIKROIEETH,

(1) E@EEhoES

AREREEHNOBESE (M. a.) OEOWIR, KSR JUHEESED 3SBTHE LA, ThiERH
EHhoRBE, EFoECAV, Thbdh, ARTHETE 28Ik VEfoREEN, BAEDOSH
BIIROERSTHY, FEMEDLTHETE 2EINIVESOEREEIN L L,

(2) FEEhOEREK

aﬂoéimaovf,%ibfvé%ho*ﬁ%ﬁ%ﬁﬂfﬁﬁbto
(3) B X sEmEhFEEOIERF
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Table 3.

KEENhOWE

Measurement result and observation

|

w

RN \ 1 3 5
N =] = = Z = -
28\ 8 \gp\  g\\Partsof %.. S| & %.. S| & ﬁh CHNE
g% % ‘§§ Ecé surface check| -}é’qé gg;q%) 33@:. -K_rue) g{;% doE & 3 ﬁﬂ§ ‘EEE{;*
&zl & |kl &8 | Thickness = > R K > B oM KE | > R o
" 0.3 5 5
I 0.8
1 0.472
| 7F N 0.3
0.8
0.3 1 1
I 0.8
2 |F—70.525 :
R I N 0.3
‘ 0.8
0.3
[t o8 =
"3 |&  %[0.589 .
' R 0.3 4 4 1 90
0.8 70
! 0.3 15
4 | v.601 0.8
i 0.3
0.8 1 1
i 0.3 30 1 2 | 30 1 2
i 0.8
5 (7% o.614
> b N 0.3 13 1
0.8 4 35 35 3
. 0.3 o | 30 | 0 | | 24
6 |7 +0.634 0.8 ! >, 8
N 0.3 i 5| 50 10 | 75 14
0.8 25 5 40 | 13 45
I 0.3 4 2 7 5 7
0.8
7 | 3l.679
i 0.3 5
0.8
I 0.3 5 5
8 |» -%0.688 0.8
L 0.3 1 1
0.8 18 20
I 0.3 10 | 2 10 16 | s
- .8 : 5 9
9 [€750.746 0.8 2 > o 6 6
1 0.3 5 3| 11 5 | 40 |[100 5 | 40 |220
0.8 12 | 110 20 | 110 20 | 110
R 3 7777 40 fssimsscsin i
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L B IUEERER
result of surface check.
8 10 (%ﬁ' m%_-:k = %t
= S %;. K servation result.
PIESERE RS BEESE T3 [ s [ e
5 5 -
- ! R A 55
3 3
1] 12 1|12
17 1 68
3 5 | 120 3 5 |120 /mmmw
90 125 7 »
20 20 HHRRHRRI B
10 3| 20 | 10 3 | 20 ‘
2 1 1 4 1 2
41 6 2 | o | 6. 2 :
7 25 2
100 2 1 | 100 2 1
© | 3 “ ] 5 IR
30 | 24 30 24 : S
13 14
90 20 | 100 20 AN TR
15 45 15 45 /
7| 7 7 | 7 [T X
7 7|7 7 R AR
1 3
10 10 IR
11
6 6 2 6 6 2 W
22 22 (U
16 5 16 5
5 9 | 15 5 | 9 | 122 R
5 | 40 | 220 5 | 40 | 220
20 | 110 20 | 110 SN

M 7 e — < -cahass

PIIRBIEE CElRAHE
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A L oot ER T, ZoMEMOREEhARED B, FhoRELFEDIC cycle Fuc
X YHEL,

d. XEEHLEZRE LIz cycle

Ak OREEIUC OV TORIERFTIR - 72 cycle i, 10 cycle DFELD 3, 1, 3, 5, 8, 10 0K
cycle 5 EIEOWT, FHRAMBHICHT 72 |

e. REEIMERER '

Eit X 2 REEHNOREER L Table 3 1IRT,

Z 5

I. EEREShOREICOVWT

KEENOREORFIIE 455 L E L DI B, REMLBEERF DK OBEIC X » TET D ERD
BRMEC X ETBRNC LY, ERMEORSE, ¥IBRIC OGN EF L EREET 254
BHL, ERIANTEN TS LEL, AR KFBERERT 2 TEYR BT HETERERET
12

CORR LY FRCHER LT N TOMBECREEROTRBLRVELIEE, DIREHhIRET
5bDTHBEEZDONS, i ZHRTERDLNARL &b, AL TCALBBICIEREENIFEL
T,

I. =EDhEARHEEEE OBRE

EEEI T B P L AP L OBIREME Lic, AUt 9 BRI DU TRV b 3 5 2t
BEC XV EBRLERL T THER 55, '

a. HHESC OV T : _

—BC R TRES N RET 5B EE L, HheHT 2B EOBRE R TERCSH S, B
B OPIE E Iz F OFHE TR T HE S, BETIIE TS (457 X), %% (325 K) 2%sc s
<, 77 (103 &) NI DDNT 5B,

b. EEIOWT

BB BT UL, BN CEhORET 3HEOEMIDR,, BETIE Y7 (854) 2T
%, vanFy b (15K), »-3 (16K) RohicoSL, AMAMCS2EFFENCH L TRET
bBh%, KECEILLIEE (GOl Shie) HFE LI RNRERER TS 5 (Fig. 4 28),

c. TOMmDEE

AHHER (X Lo & T B Dok TcoREEh D
FerElY, BEHASC DS TH B h, BlET
) 1177 (145K) 24, #-% (39K), + v (34
\R ) RO B, KFEL, Fig. 5IRT X

// 5 eI DEIA Y 4 L F v MCET BBANELL

o E < 209 KR LTo B ABOBIRC ST - 1o,

Fig. 5 HUEEOREEL e L CRESN A RE T AR EKOMERTL,
Surface checking of cutted vessel. BRI X 0BT ORENIZL 525, —BIC R

mummmmmmmMmmaMW
- LB RS Fin



AROREE NI T5HE $1k GIT - FEE — 37 —

ORI, FIITEOME L Y BETHHANSL, EFHIECH L TREL TV 5%, RECELL
TV A EBEREE TS B,
M. 9 BEROREIhOES DR

a. XEHhOEA , ,

FHENOESIIENOKE S LA KL O WE X Y HEL, 10 cycle HORBIE LI LT 9 B
FHEL, EENOREEINOES2HE L,

Table 3 ® 10cycle H THEMNOKIES b0, b bRIETED HRIREC LT, Mok
FohghuE, €77 (652K), 75 (114K), v +AF vy b (49K) DIRTEHY, o IHEIRE
EhoEROREDEDTHS, Kicikty (20K), 77 (4%, #-% (104) » 3@ERROEhD
BESRLTED; O3EIEhOLXELARELL, KAPIEOERTL I/IN-TLELDBRS, K
Wer G &), F—27 A &), 2% (0K) xih, coSEELI/A— 7 LA 3 WENCIA
FANETHD, 17— TRigTrELDRD, B ¥7 O 0.3 mm FE(LBEEFOFTEY i WRTR
B HIE S ROENA 2eycle B X RELTWD2, ZHIBCELVCREASBRICEELLLOLE
bh, BRIEHILEL Dhb,

REE 2, H3 DI —TDHTL, REEHhOESZAEIOPMDOLD, TihbbA—XTRDL
b3 Do, 10 cycle HORBCHNIE, €V, 77, 130 7 N—TZANTE IS (444),
£V(0K), F5U4EK) Linh, WROKBTRDbhicdDLBRALTLW TR D+ v,
Bt FILIBLELLNE, ¥levF, F—7, FEDIA—-TROVTILEE 197K), v+ (0
K), F—7 (0&K) righ, ZoO3EETII&E, vF, F—IDIRLILBETHAY,

D E#RE L TEEShOESDIE 2 DY, BEOKRDDDOIDEBRELKRDL 55D,

ETIFI>STFSU s F v bSEVYSHASFIS>EESVFS>F—7
Tods 2 2N OREEN B K RET HENICH 5O T, EEIIENSLTWEROBECAJ o
b. REENOES L HEOBK
(1) HE:oBRicDOWT

EEENOES L LEFER O HE & B HBIBRIE VD0 L EX bh b, RBoEEEROR
FELLHEIL Table 2 KREIRATV585, HE 0.7 HEo¥ 75 REERNELL, 0.55 BToF
— 7, YFRERI DT, 0.6~0.7 DRIOHEOMBEIEEEINPILOS DL - T3,

(2) EEHERL ORI OVT

KB E RO LB EE ORIMEROWER Fig. 3 THEKREELRL TV, HESHhOES &

DEIRITAER OFEFA TRABROBRIRD bW ENC S - 7,
(3) A#H##ke: OBRICOWT

FEEHCOES L BE S L UBREEKOE £ ik SRE L OBIRERAT Lic, Fig. 2 iZEBE)R
DI BV TOWERLRESTINT 503, E e L CHHEHESOTBIR E IRRBoVWTh,
FRBMELI ) ORFHECOWTH, 9 BEM I ARLHEBEERCIZLVERCS 72, LT
21, BEOPBBOMICKR LT T, v arFy MEZHEKE S CREHLOEANATSHD,
02 BEYRNIEHAROBMESLT ) OAHMBCERL 2 L S cEbh s, HEEL AT L
SEEDS OTIRARG LRI RS,
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Table 4.. EREEIhOMEX Speed of surface check.

BEE S FEh D EZEy (L) -
=T b Parallel bonding Perpendicular bonding | & &t
Species Speci 1 Total
number pecies of
0.3 mm 0.8 mm 0.3 mm 0.8 mm
1 v/ F 6 0- 0] [¢]
2 F - 7 3 0 2 0
3 5 = 1 7 7 4 19
4 + v 2 (O 3 5 10
5 Y aFy b 5 6 5 7 23
6 7 + 9 8 8 8 33
7 a 7 7 o] 6 3 16
8 5 3 4 5 4 6 19
9 € 7 3 8 9 9 9 35

(4) BEEOEFIHRE L DBRIZ VT ,

ABEROCBEER 6 LS OB EEFIHBIL Table 2 WRLTW58, REHhOESLHE
HOEFIHRE & OBIRITREROER TIIe  B/d bhvinh » 1o
V. 9 BEROFEHNOR S QL

FAbte UCEA LI b ER OB OMC s\ CREHIhOREDBRYRF L, Thbd, BEE
o cycle Z#EYETERC, Dig\ cycle TENORE LioBBIREHRORE ORVERE L L.

& o Table 3 &b £ & (LREEKE, BEXPAACEREEHhORL RS D, F— cycle AT
REGORKEDbOEIEL, LT 8, Tl 2u3HEXFA LI, FElhofE L\ o
L, Table 4 {87, MBI LicZ ORELAFL, AFHMEDOKKL S b ONKEEHLOF LD LD,

CORRERE, BRIC XV SVOERIIL -1, BRAELLERIKDOLED L5,

ETT>TF>T 2N F v b RESHASF IS VYSVFIS>F—7

T EREROKRE JITHB/ NS OV, B RET BHCH D, BBt 9 BTk T
REHIhOR IR, WEOREENOES 2 IF—HTENTLY, 2bCET 7, 7F, Txi4Fy
PSS, Y, F—2 X IA— BT AREL L 5T,

REENOF I LAMHM L OBIRIIE LV b D TIikieL 2%, HAREMRE W B RETEHENS X
5 Th b, ,

V. {HEERESHEARORERSE ¢Wrﬂ0§§ﬁ$&ﬁ1bﬂ£¥ﬁﬁé EEEINICOWT

AR IMEOHEERLRA LT, PRED LERE ) NEEHHIhC RIETHE L, {EHEERE X
KEEHWCRIFTHE L 2R L,

Table 3 DELEER L D BWE cycle KRV CTREEHNDOESR, TihbbAR, /~— i LUHEKRSE
XY RD LR BEE MY, TR B S0 BECED bhich kb ELT Table 5 fF
- o

7 10 cycle HIEWC, HWRTRD bR BEEENOLE Ulcd O PBMED © 0.3 mm T 8K,
O 1~2 BETHY, FMLY D 0.3mm BULEERER (KT 0.3]) OHEI RS KEEHhOE
BOREBIDLELBIS, KIT 10 cycle et —TRHLABZEMENCOWTRD &, EE
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Table 5. {LREEEE, BHEHRANCERTELORD Bhfcﬁﬁ@ﬁ

- omgr | R B om o om Cycle
. © O Fiber | yopeer !l Method of - -
@irection thicknes o Obser\fation" 1 3 5 | 8 10
o §EM%%% Microscope | 0 | 3 1 1 1
0.3 mm| /44—~ Rouper 1 3 3 0
ﬂzﬁbi VIQID P R Naked eye 2 4 4 5 8
Parallel
bonding BEf%EE Microscope 0 1 2 3 1
0.8 mm| /—-% Rouper 1 (o] 0. 3
W R Nakedeye| O 1 1|1
E&ﬁ Microscope 2 1| 3
L 0.3 mm| /& —-2 Rouper 1 1| 2 6 6
XY (L) P9 PR Naked eye | O 1 1 1 1
Perpendicular - -
bonding PEf&E Microscope | 2 1 2 2 2
0.8 mm| /—~% Rouper 1 2 3 4 3
W IR Naked eye| O 1 1| 2
Table 6. &HHER & BEaRIHESR
Plywood constitute and swelliz}g, shrinking ratio.
oo o | EEEER E B EREY 0.3 BT h 0.3
s | o | BRA R pEoRmowE) Inm k1 2 U ey o, mm oRiEE
& " mm & B | mem=snoss teaons %12 Lrs
DEX (A+B) mm |it B OYHEL:
_ A) (B)
B0 (L) 0.3 o] . 0+0.3=0.3 1.0 0.05 ) l.O
0.8 ] 04+0.8=0.8 2.7 0.22 4.4
RE0 D 0.3 1 1+0.3=1.3 4.3 0.29 5.8
o 0.8 1 140.8=1.8 ’ 6.0 0.45 9.0

Do 0.3mm 56D, i 3 WHTH - THAED © 0.3 mm BULBEER(S0.3 1) DBAS,
LD B TRENDERNKRAEDDDEEL LIS, (LEEEKRE 0.8 mm FMiXy (BT 0.8]) X
OERED (BB 0.8 1) MEER—TH 525 cycle DYV BEDEINDORERS IOV —RIC X D%
cycle ZRE LICHEIZ, EREY OFRRHED L) dRCREERCH LESHRKELB L5 ITE
Zbha, .
KEBROEHTIL, 2L OWTIRREHNROBEDOKRLH DX ) DIEFL, RD & S icis - T B,
0.3]] >0.31>0.81=0.8
& 5T RECEEEFIECBRCREENNS L RETHEATSY, & @%Auislzrrbi b HIEZE
WO XOVBCERTSH - T BREOE-HRIEFTE L OEZE D OEHZ L I,
m;ﬁtﬂ%ﬁ DREER DBEEIRC X HHRIGER L R BEBRE 3o X ORI @E@ﬁ’& 2w T
i, Fig. 3 IORTHIRE, FAEE D © 9 WAOTSOWRIRER L b % X0 IR L bic
0.8 It >0.3 1>0.81>0.3L 275, T\3, ZOFEMIEBSEROBRICL - T URELHLRBZLT
%Y, Table 6 KRT LD ThD, Tiebb, {LEEERIET 5 ARAROXETH B OB
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BB ORI EL OBE LV —BREL LB dTHD, Ldic, (LHEEKRL G OB
I0HE & REENORE 213, 0.3mm EOBAEFREE TS S, 0.8mm ETIHEEDKE, 20
C b X b BT, (LBEEROE S £ h /5 LIC L BHENRE O e, WIRIGEES &
OBIRIC X b 3435 2 L KN TH - T, EIGERT 2 RNCENBEORTF LD b DL EEL

n%,
L =

KEERIT S 7 VAR OREC 9 MBSO L ieblo\ MEREEIR A B LicbiEER2EY, BE
EIRPEETC LI X ) RE(LEEERC RS 2 RE ST, COKR, UTOX 5 e 8 EHg
i, 7 bEEERIE 0.3 mm, 0.8'mm EThY, ARNAHCH LEHETREZED, PMEv o2
E st (P N ' '

OBEEEE ) E LABRLF e, TXTCOBBCREEIIRE L,

OXEEIN D FAET — R BEHEEONT ¥ X F DTS {, BERITE R LHERNEE T
H5b, RECEHILEETORFELITREL LS,

O 9 MEH O XEEN OERITKRDOIERF L 125,

ETITSTF>T ATy b>RVYSHAASFITSRESVFS>F—2

O 9 BB OREEHN DR IR DIEF & 78 %,
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Studies on Surface Checking in Plywood. Report 1.
Masashi Yacisuita and Takao OkANISHI
(Résumé)

There often is a tendency for checking to develop on surface veneer of plywood during
use. This phenomenon is among the important subjects ‘claiming attention in the use of plywood,
especially, in the éase of decorative use of veneered plywood.

For such reason, a study in relation to surface checking on plywood is being conducted.

The main purpose of the present investigation as set forth in Report 1 is to obtain
experiment data on surface checking on decorative non-lathe checked: surface veneer of veneered
plywood.

The subjects in this experiment are as follows :
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O Grade and quickness of checking among 9 species of surface veneers.

(O The difference of checking in respect of thickness of surface veneers.

O The relation betw%en checking and fiber direction of decorative surface veneers to face
veneer of base plﬁf‘w’;vood.

O The growth of checking in each part of wood tissue.

Samples

1. Species
The 9 species of decorative surface veneers used in this experiment are shown in Table 1.
2. Thickness of surface veneer and bond method.
The sawn veneers (3 mm thickness) of 9 species are bonded on Lauan 9 ply base plywocd
by melamin resin. After bonding, the sawn veneers are gplaned to 0.3 mm and 0.8 mm
thickness by a hand plane.
3. Fiber direction
The fiber direction of surface venéer and that of face veneer of base plywoocd are bonded
together in parallel ([ ) (parallel bonding) and in perpendicular (L) (perpendicular bonding).
4. Size of test piece
3.2cmX2.0cm

Treatment

It is assumed that there are many factors in the development of surface checking on plywood,
and the main effective factor causing them may be the shrinkage and swelling of woed by
desiccation and absorption of moisture., For this reason the test pieces in the experiment are
subjected to 10 cycles of water soaking-drying condition to produce artificial surface checking
on the surface veneer. The treatment consists of

soaking : 4 hours in 40°C water
drying : 20 hours in 40°C thermostat.

Measurement and results

I. On the test pieces
a. Specific gravity
Specific gravity of 9 species surface veneers are shown in Table 2.
b. Disposition of vessels and rays
The width and number of vessels and rays on a measurement line shown in Fig. 1 are
measured by microscope (X40), and the results are shown in Fig. 2.
c. Swelling and shrinkage in soaking and drying
The averages of measured values of swelling and shrinkage in each cycle of 10 cycles
are shown in Fig. 3. The method of treatment is the same as in the case of vessels and rays.
II. On the surface checking '
a. Methed of observation of checking
(1) Naked eye
(2) Rouper (X7)
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(3) Microscope (X40)
b. Measurement of surface checking
The wood tissues on surface veneer having checks, are divided into 3 parts, namely vessel,
ray and other tissues contained in wood fiber. On each part of wood tissue in the Ist, 3rd,
5th, 8th and 10th cycle, the surface checking is observed by naked eye, rouper and micro-
scope. These results are given in Table 3.
c. Basis of judgement on checking
(1) Grade of surface checking
The checking found by naked eye is the large one, by rouper the middle and by microscope
the small.
(2) Number of surface checks
(3) Quickness of surface checking

The quickness of checking among 9 species of surface veneers are decided by numbers of cycle,

Conclusion

I. On the development of surface checking,

By the cycle treatment of water soaking and drying, the surface checking grbws certainly
on all 9 species of surface veneer.

II. On the relation of surface checking and wood tissue.

The surface checking tends to develop easily in the inside of ray and its neighbourhood,
and a vessel has slight tendency to produce surface checking, but vessel appearing on the
surface—vessel cut off—has an unstable tendency to develop surface checking.

TI. On the grade of surface checking among 9 species of surface veneers.

The grade of checking is decided by largeness of checks and their numbers in the 10th
cycle in Table 3 reveal the following:

Zebra>Beech> Walnut> Sen> Birch>0ak> Tamo>> Shina> Teak

The grade of surface checking may have a comparative mutual relation to specific gravity
of surface veneer, but it has no relation to disposition of wood tissue, swelling and shrinkage
ratio and disposition of vessels. ‘

V. On the quickness of surface checking among 9 species of surface veneers.

The quickness of checking is decided by the number of water soaking-drying cycles, that
is to say, the species that develop checks in the early cycle are in the quick group of surface
checking (see Table 3). By the number of cycles and the grade of checking in same cycle,
the figures of 9, 8.+ 1, are marked : the figure of 9 indicates the species that produces the
surface checking most quickly among 9 species. Then Table 3 is prepared. Table 4 gives the
fallowing relations in the quickness of checking.

Zebra> Beech> Walnut> Tamo> Birch>>0ak> Sen>> Shina> Teak
V. On the grade of surface checking in regard to veneer thickness and fiber direction of surface
veneers . .

In Table 3 is shown the number of species found to have produced checks in each cycle
from Table 5 in the combination of 0.3 mm thickness surface veneer (0.3), 0.8 mm thickness
surface veneer (0.8), parallel bonding (|| ) and perpendicular bonding (L). The jgrade of
surface checking applying to 4 kinds of the combination are shown as follows:

0.3[| >0.3L.>0.81=0.8]

In this experiment, the thicker veneer is more effective in preventing surface checking than

the thinner one and the perpendicular bonding is more effective than the parallel in thinner veneer.



