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ERO=y P I —A v I OBMNFROEBD, 27 —EEXANTECORTIE LB LD D
b@LTVE—FA VIR IBERBE IO THBETR ), 4O x4 1AL LT2
P oRELL,

27 —%7 v v (Pentacme contorta MERr. et RoLFe.) DEELE 0.32~0.56 O & A\, KRR
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Glue
A B
A EREEE B SRES
C; &M

A ; Strip was edge glued after glue-
spreading 1cm lengthwise at
middle and both end of one
edge side.

; Strip was edge glued after
linearly glue-spreading on one
edge side.

; Strip .was edge ‘glued after
glue-spreading on the whole
surface of one edge side.

Fig.1 fixir=w o /N —A4 v I7DFE

Various edge gluing methods
employed in the test

R

Fig. 2

e

@I f
Bff] mm

FVE =S AoV I Nk
Tenderized panel employed
in the test

Fig.3 w74 rih—70HE
TR

Device used for measuring of
profile curve

Base line
5
K/M’\ A

A

TN B
/Ba’lse line

The point was marked out at
intervals of 2 strips width (4 cm)
on the profile curve measured by
the device Fig. 3, and drawn out
as base line (A).

Then base line was arranged
linearly, waviness curve was drawn

®B.

Fig. 4 BITH MR

Waviness curve
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a) RREE; ATV v 7 OMEORGE LOHRICTR

XHEE 1om RIEERALCES Fig. 1 28).

b) fREE; A bV v T OWMEDE I JFH O hIITHIR
CHEEM L TEE Fig. 1 2R). BFEIL 3g/m Tho
o

c) EHEE; ALY v FHMEOCLECKEEMN L THEE
(Fig. 1 38), Bff& 278 g/m

d) FvE -4V IS EFiEokaT—; ¢ kﬁ]ﬁk%
o

9P IIN—A4 VI, BaT —RSLRUEKR 11%
2 4 BHEFEB®, 7V - TRERFIEZTR, TV
-S4V IINI2T —TClL, 7v—7—iIT# Fig. 2
DI5KFYRBEAT Y v 7ORIFRARITR DN,

27 —DFEIES 2om, 1F B LI 500m THo
Too 2 7 —HTRRAEBIEEER L RAVT, BR 389g/m’
CTEKE 12% DF7V 2mmBEDIr v RAVE, 77V
1.2mm BEOFRR IORREEMEE 1100C, EMHEN 7
kglem?, FEIFSR 8 D&t THE L. BAK R VLR
HExvvE —tEEFLTE 2 aR X5 BIEDDRETRL,
HE, FAAORER—FE4D 280 5 b0 LAY HKER
6% 1T, D 1#8% 16% B L1,

FWB% Fig. 3 0kd5K, £4vry—2 (1/100mm H
B) REELLLA Yy — Ry KB ER LT ENT,
RIERFC BRI AF VORI FAOFR (HREELL:
SREAMRDONTIEEIHAD 1/4) & 5mm Z 2o bh
THECBO TR LDEZ LR L VIBEHFRADO T w7 4 1
B — 7 EBEB I,

zh¥ Fig. 4, 5 DE3RALY v FBD 245 (4om) @
MR TAEIL, CofLiEERr LTERCMHEL, o
BERT BT w7 4 A =7 OMMERD TEHOM MY Fb
FTEITHLHEZ 5 5L 2D, Tr7 4 I —TOHERE
SR L P S — T ORE AR LORER R B S PIREs]
%, ZOROMFEL IO TEEDSMIEL Lo

Profile curve

) Dis trib u'tion Range of Profile curve
[

/BASC line

Fig.5 7w»r7 41%h—7D5TIE
Distribution range of profile curve




5 V- a7 —SREBET AR - (D -3 —

ZDEA XN D L BHWESE, BRE T v/ - I-OTHREL, ZEEOWITHREYHE L.
2. REBRRBREIUER ’
SFEIR DLt Table 1 ©FETEED TH 5D,

Table 1. A=y O N—A vV IZDOHERIVBEINIC2 T —BIOBFvE -4V
BNz 7 —hbiBAXADT w7 4 L — T AR
Distribution range of profile curves of panels constructed with cores made
by various edge gluing methods and panels with tenderized cores

ES 3 I ES & o
HIERE D& KK Series I Series I
i sppez TRIANI—TDOLHE | sspeam | TR 7400 —TO5TIR
M:;sggzscg?;ent f,f;jfg%f Distribution range of @ﬁgﬁf Distribution range of
uring anel profile curve anel profile curve

(%) P (mm) P (mm)

A 0.30 | A 0.30

6 B 0.35 B 0.30

C 0.35 C 0.45

D 0.30 D 0.40

A 0.35 A 0.30

16 B 0.30 B 0.40

C 0.30 C 0.30

D 0.35 D 0.45

A; 2FEE B SREE C:8REF D; 7vE8—-542v7s

A ; Strips were edge glued after glue-spreading on the whole surface of one edge side.

B ; Strips were edge glued after glue-spreading 1 cm lengthwise at middle and both end of one

edge side.

C ; Strips were edge glued after linearly glue-spreading on one edge side.

D ; After edge gluing on the whole surface of strip edge, core was tenderized.

EEAT, ERI; A MYy 7OEERIIERKAE, LELOWLTIRO XAV TCIIEETHBHHML-T
FATCHBE—&HETH B,

Series I, Series II; In one panel strip was edge glued at random, but all panels was same
condition on grain direction and specific gravity of strip.

Construction; Strip....LAUAN, 2x2x50cm, crossbanded veneer....LAUAN, 2 mm thickness,
face and back veneer....LAUAN, 1.2 mm thickness, panel size....50X50 cm.

FREEE, SRR, SEEAOM T, PEEK

o, > ZA Y -~ 9| e R B ﬂ& im 5’?
% 6% CHELIHE, SREH & STEEOMIS mom e mE
TiTH, 4R L DT REBIFAD ORI hDds, ] ) 3
REF L2 VR BELCEAA L) v 7 ORECE ng

WARER Lo TN BT 24 Ui (Phot. 1, 2 :
Fig. 6 SREE LI FALORBER X

B, ik 7 — ORI & IR X0 T Fig. BB 3513 % R

- _ s 4 3 o Diagram illustrating the waviness of
6DISRBALDEHELLNL. FHENK 16% the panel with core edge glued after
CRBINBATITIED R AV OMIIIETY, glue spreading 1 cm lengthwise at middle

and both end of strip edge
AHBL IRITL A LERIAD ORI DI,

FYE=FADV I LI AR MY, PEEKEEZ BIU 16% DWThOEEE, A MY v 7HES
SEHBELCT VE —FA VI LI AR AR IOBRREED AL L EITDH, SHELIRIBLALY
ZR 2L, TOoWFREIIETcE 1ok,

I 37—-0EkEELVAT7—0EKRELOLHBIENCREFTHEICONT

FvA—-a7 —HROEVE, FRAFHTCET 2 PEESKREIBERFOEKEL BicoltB i s
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BrELLNRDN, ZOBE, WERDO 27 —DOEKER—RICHETH D2, FAROFEERKRELE
ROl dCETEHE L, 27 —REEAKRELARLHORAELHBE, TihbbeaKEDORLOk
ALYy TEEARELEEBELELLRBDT, AERIZZOHEDOBEICOW T2k,

1. R&F*

a) a7 —DEKRENHELEE

27 — IR ILE 0.33~0.56 D>+ (Tilia japonica Suimonkar), SKEHE 0.34~0.65 D% 3
(Abies firma Sies. et Zucc.), KEHE 0.35~0.44 D5 v v (Pentacme contorta MERR. et ROLFE.)
DALY v SERAG, '

ATRBRIRE L AR A b Y v 7ORME TREAT, —HRICaKR 6%, 10%, 12%, 16% D 2x50
x50em D27 —% 2ETOHEIELI, ZOBA MY v 7OMEARIT, FIRFHFA, LECOVWTIHEL
BOAX VDR CIIERCEAAEHLINTLEN, FTRTOAFARDCTIRA—FA L5 X 5 @R
B,

ALYy FOEX, BLbic 2em, BEX 50em T, =9 P/~ v I REEETH D,

FERARE 30°C THEKREBRCG UBERBECRS\ Ty 5 —A v 7B fTieofcth, & 51Es
efctt 6%, 10%, 12%, 16% CRBH 7 v —F =it X Y BEN T 2770k, BRIL Table 2 D X 3
CATIeY, BROEKEL 12% CTHREEFMHR I OBELRAKTH S,

Ta_ble 2. FEAREGKBLEBED =27 = bIsb AR A DR
Construction of panels with cores made in various moisture content conditions

- - = 7 v A SV F E B X UCER
Core Crossband Face and back veneer
2 7 — | AMY W B ox E X
i m |od+¥.|7+E| # | Thick. | # % | Thick-
Dimension | Dimension| ness ness
Wood species of core | of strip Wood species Wood species
(em) (em) (em) (em)
<~ & (SHINA) ~ % -4 (MAKABA)
(Tilia japonica 2X50%50| 2x2x50 [ < 7 (SHINA) 0.2 | (Betula nikoensis | 0.12
SHIMONKAI) Koinz.)
£ 3 (MOMD + v (SEN)
(Abies firma SiEB. |2X50%X50| 2x2%X50 | &~ + (SHINA) 0.2 | (Kalopanax ricini-| 0.12
et Zucc.) JSolium Miq.)
v v (LAUAN) 7 v v (LAUAN) 7 v v (LAUAN)
(Pentacme contorta |2x50X50| 2% 2X50 (Shorea 0.2 (Shorea 0.12
MErr. et RoLFE.) negrosensis F.) negrosensis F.)

b) 27 —REKELLOHHHE

27 — 8 3 e o\~ T Table 2 UMK T, RELIRECERKTA, LECOWTIRHELI3E
FRCED X 5A MY v 7RI G, ELaT7 XAV vy 7HXHR 6% & 10%, 6% &
12%, 6% & 16% WA EHELEDR LIV 2 b —ARKF L LT, BEEKEE% D=7 —%H
fELTce =9 &7 —4 v 7 EMRE 30°C, BIRIBE 33% T 20 Bffi/aoh. BREKEK 12% T
BUREERIAE L AR eoked’, =v o/~ v/ OMEBRBEDI T Vv —F — L X BEREMI® L
TR BRBERE X Tie ol AIROE 5 VEMEE, BEEr v~ EFLTh/ 2R X3 H DT
fe\va 7 —DEKRRIHEC 6%, 10%, 12%, 16% D 1L, 27 —DEKECHLDSH B FA%E
KK 6% 1T, 2 7 —DEREIHER 2 L DOMOBITEKRK 16% CHBHEL CHROL 1 YLy -2 &



FvoaA—a 7 —HRCET AR (B

7w 7 4 A —TORERTR, FOHT v~ IBBELFTR, BEEDORBICOWTHEL:,

2. EBRERBIVCEER
Table 3. xR EKBLED 2T —bBAZADT w7 4 LH — THIIE
Distribution range of profile curves of panels with core made
in various moisture content conditions
a7 4 Nh—TO5HIE
H E " D st pse Distribution range of profile
& Kk = AL curve (mm)
=7 — g = 7 — ifl= 7 -8 b £
Moisture | Marks |~ F D ARR|E I DAAR|T 7 VD2
content at of iz V% X Remarks
measuring | panel |Panel with|Panel with|Panel with
(%) core used | core used |core used
SHINA MOMI | LAUAN
A, By, C, Dy #xADE2T7 —1Z—HEEED
A 0.25 0.45 0.25 1D 6%, 10%, 12%, 16% 2KBDAL Y v
B: 0.30 0.45 0.30 g'il;lrof;%o A C
ach core of A; B: C, D: panel were con-
C: 0.45 1.35 045 Istructed uniformly with each of 6%, 10%,
Dt 0.40 1.90 0.50 12%, 16% moisture content strips.
F, G, H “xn1D%K a7 —IIXLHI 6% & 10
[ [ [~ [ 9, By N
6 E 0.15 0.35 0.10 é;‘g%ﬁ L 12%, 6% L116% DAYV v Th
Exxrav e —ARF L LT—RKK 6%
F 0.65 0.90 0.65 gx bqu\y 7°7§iro7‘£50 al 1
ore of F panel was constructed alternatively
G 0.60 1.10 0.60  |of 6% and 10% strips, G panel was con-
structed of 6% and 12% strips, H panel 6%
H 0.50 0.95 0.65 and 16%, core of E panel was uniformly
constructed of 6% strips.
A 0.70 1.50 0.50 |As, Bs, Gy, De 12 D Ay, By, Ci, DAL,
B: 0.45 0.85 0.40 |Do. to A;, B;, Ci,, D; showed in above
16 Cs 0.30 0.40 0.30 |column.
D. 0.30 0.25 0.25
Reference to Table 2.
_ 154 xi04)
RSB OV Tk Table 312R T, 20 209 s
| o=-0 SHINA /’
BATHIR OV TR RN e D% Phot. 3~ e LOAN
a 2 o [ o= MOMI
6 IR £ g™ L /
: g% £ {
SAEE 2 7 — i~ KO AP Y v 2 . 1: f
p =9 o 1o /
LRI T BBE, WEROFES % Sw // A
= 2 B Z
KEK 6% Db DORHOTUL, 6% 2R BIF iﬁ et ;;/,/
i o 4
< 10%, 12%, 16% OWFCKLiY, £ i
7
169 BT, MIC 169% 25 b BIFT 12%, F
0 612 60%) g iz 10 D)

10%, 6% DEFCARLE A2HEICH D
1

ERRL DR OV 2RB T, =
7 - EKRE S D5HHHE, MEROFIT
LEREL, HHIESEBCKELSRD, Th
26% r 10% r%fAHE¥IaT —Tik
10% DAY v 7h, 6% L 12%, 6%

J7-AK #E
moisture content ot the
core before veneer gluing,
AkEE% TR E
meusuringax 6% M.C

178K %
moisture content of the
core before veneer 3luin3_
AIKEEI6% (TR E
measuring af 16% M.C

Reference to A, B;, C. D, and A., B, C;, D.

Fig. 7

panels in Table 3 remarks.
27 —DEKRL AXAREDEITHLO
BRARR » DR

The relation between the moisture content of core
before veneer gluing and maximum gradient of

waviness on the surface of panels



p— 6 J—
(x10%) L x109
200F 200-
2 | o—oSHINA P I 0—-0 SHINA
i w—x LAUAN g *x LAUAN
s - £ L
3 a—a MOMI S aema MOM|
2 ¥ | g¥ |
5 5 u
- L 2 #3 L
Z )
%) 100) -2 o
2 e Tae
o ov ' PN
i " o
S @ g | ~
e /
-—R
i J',/)__/'/
|
—
[
3 012 16 G 06 1210 X
17 - Sk HE 37 - &K

moisture content of the core
before veneer gluing.
S AR 6% TR E
measuring at 6% M.C

24K 6% 151

Reference to A,, B, C;, D, and As, B;, Cs, D,

panels in Table 3 remarks.
Fig. 8
SFHABCE L DBEFR

The relation between the moisture content of core
before veneer gluing and average gradient of

waviness on the surface of panels

(x10%

2001
|o—0"SHINA
*—x LAUAN
[&—a MOMI

m R d M

max, gradient of waviness
g

5

0

0 4 6 10 (%)
AR 7o Avk 2z 2
moisture content difference
between the strips in one core
Ak 6% Rl R
measuring ot 6% M.C

SKEE 0, 4, 6, 10% 1ZKD}D Tables,
#%ZD E, F, G, H *x v &EKEK 6% 1T
iﬁﬂﬁbﬁ: & %*g‘?c

Each panels of moisture content difference
0, 4, 6, 10% between the strips in one core
was E, F, G, H panels shown in Table 3
remarks, and measured at moisture content
6%. : .

Fig. 9 =27 —fRO&KEL DL L X LRED
BT O K AEE L DR

The relation between the moisture content

difference between the strips in -one core
before -veneer gluing and maximum gradient
of waviness on the surface of panels

moisture content of the core
before veneer glu'm#,
e

meagsuring at 16% v.c

a7 —BKEL X AVREDORITHO

HERBBTRRE 551265

16% DEAEHLED S D TIEDED 12%,
16% DALYy THRETHDEE LD
hae

BITHIL, TOAMPKILD1EEH/EITR
CRTWOT, B0 Z & LTRD AT
B D B AR O PSR L ORAELRD
JoAER Fig. 7, 8, 9, 10 ©FRT B LA
D7,

Fig.7, 8 » Fig. 9, 10 % s a4
EfE¥ L OCRARAREL = 7 — K EKEL b
DHHIBEDHBRENZ LERL TN D,

¥R RARE FHARMEC SV TEK
R OBRE LD L BEKARMEDOH 1 FEA
HME L D SKKRC X BHMEIKTH S,

BT OWTARD L, €IHKEL, v

®109

200+
. | o—o SHINA
2 x—> LAUAN
=
s F | oa—a MOM|
=]
S
(=
tTAa T
K
§ EE'W
E.
o 1B
g L
3
ot A .
0 4 6 10 (%)
AUy 7B 6 AOKEE 2

moisture content difference
between the strips in one core
AKEE% LR E
measuring at 6% ™M.C

&IKEZ 0, 4, 6, 10% XFBDRD Tables,
f%ZD E, F, G, H X L% &KEK 6% KT
HELIZ L 2ET,

Each panels of moisture content difference
0, 4, 6, 10% between the strips in one core
was E, F, G, H panels shown in Table 3
remarks, and measured at moisture content
6%.

Fig. 10 =27 —hDEKRBE D L AR AEEHD

BATH DA ME L DRI
The relation between the moisture content
difference between the strips in one core
before veneer gluing and average gradient
of waviness on the surface of panels
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. Table 4. REICHAW A EEOREBIMESR

Swelling- and shrinking-percentage of each species used for the test

B7KK 1 BALICN S B W RR
) & EHREBE SELE Swelling- and shrinking-percentage to
. . . changes of 1% moisture content (%) . .

Species Annual' ring Spgaﬁg gravity ® B 5 @ E B 5 A
- density in air dry Tangential Radial
< ¥ SHINA 5~11 0.37~0.51 0.28 0.20
v v LAUAN — : 0.36~0.42 0.23 0.13
£ .3 MOMI 2~5 0.35~0.58 0.26 0.11

KRBT JIS Z2103 X D477t 5, The test was based on JIS Z 2103.
HZEITRFE 15 A oW COFfE, Each values are average on 15 test specimens.

BI®ZF 7 VYBIREDONTAREWS, b

MOWRIVERL Table 4 OZ 2 < ThY, IEH Q§£§%§§ZV" M
Fi &4 B FROEBRIGERDOHEENKRE VIZE A #ﬁft% |lhg_ %
er glui

by v S OERAAC X BES T, AR IO i TS
FARTROBRIREROHEN KL D, B S o;_;ﬁé ,
D, FITORAZIHBLTWSZ L XB DL Deformatnon of core after” drying.
= NZN M=M=

bbb Fig. 110X 5CA Y v 7R EHS ®R LErrxQ NrLaE W

- Deformation of panel after drying

AORIRNEEORIR LI, BIHAOY b 11 mimgormnmic s s <3 ouw
RIGERDZI1T/P X EREOMMICEE I E & & Deformation of panel caused to grain
P Bk direction after drying

LcaoT, 27 —AVABEORER S0 TERIERIVNE L, A ofEEHRALIREHFRO
EZINIVEELYBRELEND D, BRBBCOVLWUIBETAILERD S,

BRHKCHERDD 27 — & LTAGHAT BEER LMD 2, 3 OB, EHHHLKE
HEADFEERIFEROED/NS e DhbFIZETIIE Table 59 KR TX 5D, fEIV=T -
A bR TR FERRIERDOENIE 0.14% DHOBBETH S L 2T LTV 5,

J. E. Marian, O. SucusLanD 23FFTH L 8% & OBRE RV ET1®, BRI R X oCHET L
JFOREY LItHWARASFALEZANT, LEVWERERFITLAEIILDT, 24AD5 D, FiThby
BDOBHZLNTERLLEDOFITLOKRE X L A : DBEfR% Table 6¥ D X 51ERLTW\5,

TORC L% L AHOBRERIFFECRVEEL DI OTRSTB8ENE DT A, ThIIFRO &5
CREDOKREY  oRHIcBEOBETH T, AEIREORRERC XOTEICEAIND LEL
bRBDT, 27 —DFKRRE LIVEKREL L OHBFRELT V-2 7 —S5ROARK JUHEETbh
PBEOBER LT LOTRDONBRETHS 50

I ALY v 7OREHBFEWICRIETHREICOWT

1. EBRAF=Z L
27 —REHHE 0.37~0.68 Do+ DEKE 12% D 45cm, 90cm, 180cm D3 EEOEI DR M
Yy Z7RAVT, AV v 7OKAERERET, EXASLEBTIERSA LY Y TORRERS L5
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Table 5. A EE=7 —AEEBE UMD 2, 3 OBIEDFEEEEERY
Average swelling- and shrinking-percentage of important species used
for core and a few other species in our country

GXRERL 1% CRTHHE | wREHFEL
WRIGER B A0
53 & 2 % b B Swelling- and shrinking- AR RN
percentage to changes of RO ZE
Shec Specific gravity moisture content 1% Difference
pecies in air dry kB H M fEH 5 1° between
Tangential Radial v¢ and 7
ve (%) vr (%) ve—yr
h b Z*
(KATSURA. Cercidiphyllum 0.40~0.50~0.66 0.28 0.17 0.11
japonicum Sies. et Zucc.)
¥ -k
(SHINA. Tilia japonica 0.37~0.50~0.61 0.31 0.20 0.11
SHIMONKAI)
x 3%
(MOMLI. Abies firma 0.35~0.44~0.52 0.26 0.12 0.14
SieB. et Zucc.)
£ Va = P
(EZOMATSU. Picea 0.35~0.43~0.52 0.29 0.15 0.14
Jezoensis CARR.)
P4 7
(TSUGA. Tsuga Sieboldii 0.45~0.50~0.60 0.30 0.17 0.14
Carr.)
= .
(SUGI. Cryptomeria japonica 0.30~0.38~0.45 0.25 0.10 0.15
D. Don)
™M 5 Aij Q s mo Y
IZUN . Queycus mongolica . ~
FISHER var. grosseservata 0.45~0.68~0.90 0.35 0.19 0.16
Reup. et WiLs.)
b F < 4
(TODOMATSU. Abies 0.32~0.40~0.48 0.35 0.14 0.21
sachalinensis MASTERS.)
7 > )
(BUNA. Fagus crenata BL.) 0.50~0.65~0.75 0.41 0.18 0.23
¥ a7 —AVWLRTE7-fE, The species used to core.

Table 6. FITHLOKREI L, ThE#Ddz AL DEER
The relation between the amplitude of waviness and numbers of persons
who could to recognize the waviness

= BT b0 HE
&Aﬂpﬁﬁe’ﬁfé BAT D OB & Gradient of BTy AD ALK
waviness Wave length waviness Numbers of persons who could
a /3 to recognize the waviness
a* (mm) b* (mm) 2 .
0.005 65 1.5%x10°* 8 in 24
0.0075 65 2.3% 104 5 in rel’é‘ained
i 8 in remained
0.01 65 3.1X10 ) 11 )
0.02 65 6.2% 104 2 in rer;lalned
0.02~0.04 65 6.2~12.4%x107* 1

* a, b AR ETSERRT,

* a, b is shown in right figure.



FvA—a7 —HRCBET AR GRID -9 —

CRADEEEGHLRERNY AW T L TARBFTRAEZBEY N chy F T VAR=v O /A7 —~

IO N—A VI LTAMN) Yy 7OEINEDED 45¢m, 90cm, 180cm DEX 2cm, 1§ 90
com, & 180cem DEIKEK 12% D=7 —%HIWTOHUEL, ThIEKE 12% O F 2mm EEK
DI RARAY FEIVOH A 1.2mm BEEROREREHGE L AROBERFCTEE L,

CORRFZBREEKEIR 30°C, BIR 19°C ik 1 Btk X O 2, 8MBIC B\ T, BHHE, RIHME,
RARFRORE L A ADOHREZHLE LTAAY 0em BCTHE L.

2. RRERHSIVOER

b OREEIX Table 7 KRTEED THot,

1EM#gOREN 2 BMBIC LAV, HEZBEL W5 ThD, 2:EBMBRIIPHEEK
RIE S CREERD LT B

ZOERNLRIRIFAORER, 1BBSBIEE VT, A MY v 7RRVHBRRER R VEEIC
»HAHNR, 2BEBC S VCTIBHEZERZREDbR WL, it 1BMBIC KT 52 0 i FE:b O

Table 7. A+ Vv 70EI L2 LOBR
The relation between the length of strips used to core and warping of panels

TAB RO X F (mm) 2E B % O X EF (mm)
EREE Aty v Depth of curvature after one Depth of curvature after two
D B X week in D 30°C W 19°C weeks in D 30°C W 19°C
Length of W ' H @ wow G H
No strips Measuring direction . Measuring direction
(em) I I i v I I m v
45 1.95 1.45 1.45 1.80 0.15 0.25 0.30 0.30
Series I 90 2.35 1.05 1.15 1.25 —0.55| —0.20 | —0.10 | —0.35
180 2.40 1.10 1.00 1.70 —0.35 | —0.15 7'0.15 —0.10
45 2.25 1.25 1.40 1.85 —0.80 | —0.20 | —0.05{ —0.30
Series IT 90 1.20 1.00 1.00 |- 1.30 —0.45| —0.10 | —0.05 | —0.10"
180 2.35 0.50 0.35’ 1.20 —0.60 | —0.80 | —0.85 | —0.45
45 1.90 1.15 1.05 1.70 —0.50 | —0.55 | —0.50 | —0.35
Series TI 90 1.65 0.45 0.45 1.15 0.20 0.20 0.20 0.25
180 2.30 0.50 0.95 0.70 0.60 | —0.60 0.10 | —0.70

BiREEND =27 —47KE 12% Moisture content of core before veneer
gluing was 12%.
¥_IoI @ BEHFEI, T, M, VitERDEED,
I —1I direction is widthwise of panel and perpendlcular to fiber
l direction of face veneer.

1 II—1II direction is lengthwise of panel and parallel to fiber direction.
of face veneer. Span length of measuring is 40 cm, measuring:
was carried out on back surface.

dial go.uge Construction : Strips SHINA 2x 2 cm, crossband veneer SHINA 2 mm.
\CE'/ thickness, face and back veneer MAKABA 1.2 mm thickness,.
"""‘"‘"’ face side was finished with lacquer.
Panel size: 90 cm width, 180 cm length.

;bR B o mh

ﬁber direction of face veneer

i
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B IOTRZYD, A MY vy 7ORAEIEEINTWRWCTELIOMBLAL B0, bABLST VD
5ThHOT, WHNLEVWEEESRRCETHC LR TRERBITELEL bR S,

EXHADOF I HHSIDIA LY v 7HEL L HRI VL2 DE 2L, EEOLSKLTLLRFR
BEE 55 LITELZEVY, REID P RWOCERRFORMES D L EL DL S,

N XY v TOEBECICRETRIEONT

1. BAZE

12 ' : SEHE 0.41~0.53, 47KRK 11% D~ F+#HiT

: 4 aqt acm
PRHWT 27— ENROI L EDEIN 2om
C,IBREDRD 2em, 4cm, 6¢em, 8cm DALY
Fig. 12 A} Y v 7 ORDLE v 7% Fig. 12 © X 5 TR LT, Fig. 13 0 X

Situation of various wide strips cut

from the board S AREEYE L THAEDLE TRSIT LD

Ty N—A4 VI L, ThIREKELLS DY F 2mm
= NN NN BpTR 2 RSV FI, #o5 Lomm BRERERE L

tting of strips from the boarc -
el A THR LA UG TEELUES 2.64cm D 50cmXx

Nl\ \l 50cm DAREAFERDEBDODA LMY v TR OWT 4L

(b) construction of core
TORELTREL, AKEKS% DRBREMAT L THE

Fig. 13 A}V v 70EASEFE

Construction of core LR T w7 4 v — T OWELR T VWREDREL
After cutting of strips from the board,
strips were turned alternately BB,

inside out and edge glued.

2. RBERLLIUER

Fu 74 v H—TOLFEE Table 8 RT %) C, HEOEITHIL Phot. 7, 8 KRNI D
AT

SBCOWTRNE, A MY vy TEOBBC I BERZADLRT, FLPITHLEOVTHIIRLAY
ZIIAD b0l

Table 8. A+ Y v FIFE T w7 4 H — 7 DHFHIEE OB

The distribution range of profile curve of panel with core constructed
of various wide strips

Tm 7 4 h =7 O TE (mm)
APV v 7B Distribution range of profile curve of waviness
Width of strip EJ £ B O E X BN
Series I Series IL Series I Series IV
2 1.30 1.40 0.35 0.60
4 0.25 0.40 0.65 0.40
6 0.45 1.55 1.05 1.05
8 0.90 0.50 0.80 0.30

Panel size: 50 %50 cm, 2.64 cm thickness.

Construction :
Strip; SHINA, 2x2x50cm.
Crossband veneer; SHINA, 2 mm thickness.
Face and back veneer; MAKABA, 1.2 mm thickness. o



ISR D = 7 — & KRR 11% TG

FvA—a7 —ARCETAME (B

A MYy TREOEEC X AEMIIBALRLI DO TR v L Bbih s,

7 A Y ATEERKE CS 35~56 KB\ Tik,

BOFERAELHEL T 5,
H =

0.56 Lk
0.41 LAk 0.56 Ki

0.41 K

FEINBA MY v @
2 zin
3in

Adin

RBRF O EKERS 8%, BRBENRHLERNDIndDicicdT,

27 —-CRAVWABEOHER X oTKRDE A Y v 7

COEBRE ey FHOREY  OBCH D TES 2, HEHELHMECHSL, Il 3in
FTHEIRDBZ LS,
27 —DOBEROSKENFAROSKEL LTV 284, B XZEENEHLNS O TRV

LB 5 ﬁ“

V RMY v 7OREHBENCERETRIEONT

1. RRF %

KELE 0.31~0.49 D7 Hx A,

Table 9. ZA_EZADAMY v 7OREDER
The defects of strips in the panels used to the test

ERREORERHIBEL DY, JBLER P THLEILNES S,

27 —REEE TIBERILIEF O b BHLTAOH% Avic=

1 Da7 —pRHOHS

ot x " LT PO
panel Defects of strips ‘mfi efzs:;toinsfggscz;g the Remarks
. a2V bue—ARRF
1 fEX R No defect Control panel
2 FA E do. i do. +
3 BT BER D 5 5 B 055 £ =i '
Pith parts with slight decay All
[A £
4 B k= do. do.
R & T
5 Knot max. diameter I~ 3
6 H E do. 6
E N "o
7 Knot max. -diameter o'~ 3
8 H E do. 6
= "1
9 Knot max. diameter U'~1's" 3
10 A E do. 6
1:/% " Ao
11 Knot max. diameter U ~2" 3
12 [t do. 6

1A AdDA MY v 7% 25 & All panels was constructed of 25 strips.

Panel size 50 %50 cm, 2.64 cm thickness.
Construction :

Strip; SHINA, 2x2X50cm,

face and back veneer; MAKABA, 1.2 mm thickness.

crossbanded veneer; SHINA, 2mm thickness,
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77—k, BHOERC I DT Table 9 DX 5 ClAAFLRIE2T7T —BIERKDRA LY v Ihbics
VIR —AT LRI I DTy O/~ v 7 LTHIELT,

APV y O 2emXx2emX50em T, 27 —OFHEIIEE 2em, v F 2mm BEFE 7= R
Ay R, o5 1.2mm BER A RERICH T 50 em x50 em O % A& RiEC & FRRIC UTHEL .
27—, BROEKFIEEMCTRT 12% ©, KR 6% L THRLAKCL TR 7 440 T D
HE R L OBEETeDR,

2. RBERRHLUVER

&% h 0Tk Table 10 DZ & <G, FHTHIZOVTik Phot. 9, 10, 11 &R T,

HOBAODOREITH, BL) LICERROIDOBIVHOL DL Y RIFCH Ok, THUTALY
v 7OFHHES Table 11 O X 5 KHLOLHA DO S DIX/PNE L, BRIHERO NI WD TEHS S5 L EL
bhs,

DB B F AEDONTIL, Phot. I1REWTROND X5, HIDHBA Y v 7HEETHHML
EREOLEDTEITbHEELTNT, A MY vy 7RO I ARKBEOHN L EOFHIRESEEL, Bt
D DODFEET X > THECRERMM: LTBbI S0l BOoRLESE, &b 6om B
Ni-EEEE cOMIC 2om BRIC T3 AT 4EXD T 7 4 4 H —THA LY v 7OEHEIE ) kBT
L, PO RHZODDDOHEEC L HMML Bbhsd 0tk Table 120X 5iIcieh, 1/2in PlEod D
C&holeh, FHOREOKN L RECEH bR MMORE O KN OBEFEIZAL I ER % > THb
Hichote,

8% D I oWTik No. 5~No. 12 D% AL DEA No. 1~No.2 DX LDECHKLTKEL, #Hio
HEIRDONDTREAHOKRE X, HOFETHA Y v 7RI X 2 HEBARE TR\,

Table 10. FEARLREAEZL DALY v 7% Table 11. £~ FxADa7 —THWk
Atz 7 —hbkbAFxADT a7 41 ANV vy TORBHE
A — T DR Specific gravity of strips used to the core
The distribution range of profile curve of panels No.*
constructed of strips with various defects ﬁl\i oof. AbY vy TOFEHEE
pa.nel Average specific gravity of strips
K No.* Fu 7 gl —TO5HKIE
No. of Distribution range of profile 1 0.43
panel curves (mm) :
2 0.43
1 0.40 3 0.36
2 0.30 4 0.37
4 0.20 6 0.42
S 1.50 7 0.41
6 1.45 8 0.41
7 0.20 9 0.43
8 0.95 10 0.43
9 0.75 11 0.40
10 0.45 12 0.40
11 0.95
ZfHIZA LY v 7 25 ADFHE  Each values
12 1.15 are average on 25 strips.
* Table 9 B4 * Table 9 /8 Reference to table 9.

Reference to Table 9.
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Table 12. fiOAZ X L REOM ™ & ORR
The relation between the diameter of knot in the strip and the waviness
on the surface of panel

Ny Né.* oWOoOE'E B O K HOLCHORELEX s

. Mi23Blb i A BT
I\;g.ngf Numbers of é?lei‘ﬁgrigoigrface points Numbers of measured surface points

| which waviness was caused to knots

O N OVt

10
11
12

BRWOWONWOW
NN~ O

* Table 9 &g Reference to table 9.

T RNy FORESHEVCICRETHEICOWT

MEOEERERVTT ISR, 7v3=27 —HREBVTUR2 7 —OBBELENFORIETHE
BREVR, 27 ORI I OTETEEVE, 27 -t EXLTEELTVWS 7 r AV FIRX
SOTIHL 3 BLELSIIEDT, 78227 FOEX L F\ 2 OBRICOWTRE L,

1. RBRHZE

27 =R FHERG, HEDA MY v TRTHEREKE 6% & 11% KEBLTEEL 2om BX
D 90emx180cm D=7 — % LEBEFTNAUEEBYH T chky P 7 VAR= v O /A7 I X D BUE
Lico 27 —RAAEBDEBEDOR LY v 7OFEIL 2emx2emx180em Thb, HaT7 —DAL Y v 7
DARBER IV 5 Ei T ITERCETI L,

a7 —BEBEDIKY D 1.6 mm, 1.9mm, 2.5mm, 3.0mm OFEXDOHFR L OHIED 1.9 mm
r 2.5mm OERABELFITC L TEE L 4.4mm DEIOMRY 7 » AV FL L, FiR, BiFc
1.2mm EI D7 ORI & AECREBIEEER (= — =4 I No. 120) ©, BffE 389g/m*,
FEGHREE 110°C, FEMES 7kglem® W THE LT 90cmx180 cm DX A RELT, £BIFEOEKE
13 11% Thote, FRMMFREDI 7 v # —CREMNORELBEL, SKEK6% CHELT, =7
ANH —TIRZARAVOROEDD 5oem NHCE - TEROMIME L BEAFRIC 500m BRIFIE O HHE
THEL, £ RARALDHRLEEVTAAY 0em C TR ADER, IE, WAGOEZHFHCHEL,
ZOHEBEOMMDRILE HE L,

2. EBRBREIVER

Te7 g h—7 L OROLEBITHO AR R 0% D OREIL Table 13 IRT L E DT, REDOIRE
(% Phot. 12, 13, 14 %7,

COBRELIE, 7w ALY FRBEWERREOMMBS XL, KB 2AH T2 HRATS
D, 7RAAYFDOEIN 3mm b e, ThIVFECBECKLYHRIS D L2BDBNRD,

F. KormMann® & XhuE, FAYRBVWTISESROa 7 —DFE 7 v A3V FiX 3mm, BEX 2cm
FTCORT IR ICEN L BLPOBED = 7 — OB ETER 2.5mm HAVLH, 3~4imm EOHRD
AubhTws L BRRTEY, “BELIAECETS LI IECEEYACTWD X5 T, 7rAAYVY
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Table 13. 7w AV FOEILFEE OBEFK
The relation between the crossbanded veneer thickness and -the warp,
the surface quality of panels

TSR s| Ty 0 8 m
Cross- " Gradient of waviness Depth of curvature
banded £ 2] I3 .
veneer Average Maximur? I* 1 * ar l w*
thickness
oy | (X100 | (x100 | e | ) | mmd) | ()
1.6 45 90 —1.80 —0.15 —0.70 —0.45
. 1.9 45 75 +0.50 0 +0.20 +0.20
Series I 2.5 35 65 —0.55 —0.15 —0.26 —0.30
3.0 15 30 +0.10 —0.05 +0.15 +0.20
4.4 15 20 —0.05 +0.05 +0.30 —0.30
1.6 — — — — — —
. 1.9 50 100 —0.80 | -0.05 | —0.15 | —0.30
Series IT 2.5 35 60 —0.55 | —0.05 | —0.20 | —0.05
3.0 25 40 —0.40 | —0.20 | —0.20 | —0.10
4.4 20 30 +0.40 0 +0.20 | +0.05

LI HEES R DRI CRROMMESTE L EA
¥ I o I—1I direction is widthwise of panel and perpendicular to fiber
direction of face veneer.
O—1I0 JiE <% L Df X JFE TR OMMES 3 & AT
l I |’5 / I II—II direction is lengthwise of panel and parallel to fiber direc-
tion of face veneer.
B — ¥ Span length of measuring is 80 ¢cm. Panel size 90 x 180 cm.
Measuring was carried out on back surface.
Construction :
F—80cml Strip; SHINA, 2x2x180 ¢m, crossbanded veneer; SHINA,
face and back veneer; MAKABA, 1.2 mm thickness,
face side was finished with lacquer.

Bt W OB o

Fiber direction of face vereer

o ®

REWHRRIFREREY D BED 5.
W #& i

5v.—-a7 —ARDORBEOHCHRIBEERS DIXEVTE S, ZOFVOBAND, Fv-i-a7—
ERABETHIRCERLATRERLMVLAERKRDO L It e BbTCho L 2 X 5,

1. =27 -AVIEEORECHIoTUL, FEEHMA LK EHTRAOERIERINILT, 202%0
20/ R BRI b0, BLEEC SV TIERLETS,

7 v A= a7 — SR OFERARIIL T PEEXKROBEIRE 525, WERHLVWHICEIERTLD
THMEOBRERXRINMIBRFRERIBOARVES 5,

2. =27 —OHEBEFEPRIECCEETEON, AKBRIV 27 —FhOE&KRLL T, HCBEED
HEIKRE L,

i a7 — DT, BREEOEMCE T 5D KRR, BECHERBOFESKECLS
IO LRFhERbIeve LR D TATEBRIERAROPEHEKE L D EHMEL iy, 0%k
VTG a2V I EFEOTERRBELERELENLA LT EKRBREED X5 THDOMRIVLED
oo

3. FVA-a7 —ERORIFADEYRBLIRBIHIT, ALY vy 7G> TRAERESE
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LitnwCa7 —2BETI L3S TLI IV LRV 2 WS 5,

RER LI, FEARKREVCTRECHEL D ORBEHRIEZ Y, ALY v TOBNHTHENR TV
bThH5b,

4. =7 —-AEEN Y OBE, =7 —OHREROEKRL FRAKROEKEDZEN 3% LADOHE, A
b Yy FIEA 2em D 8em DB DR DOWTIXIEED, WiITh L bREIXBEDOLNE,DI, Lichto
TAMY vy 7BOFALGEEIT =7 —AlE, =7 -0HEFOGKRL LT IOTERAINEDT, £h
TROFHERIBELTRDHZRETH DD, ThbOMOFHIBEIETHUE, BRE-RCEZAVLRT
W5 lin FIEOBI DB LTh I Bbhs, A MYy FEIBILED, EEERTLCEETS
DT B OBEFHELBEECAT L OTERIE LB L ICTRETHD LELD,

5. a7 —RBENYFOBRE, BEVIRALY v FHCEETS 4in P EOBIK XOoTHBINS
2%, REOVEITHERIETHEIIBEAEL KL, RE12in D LOd OXHBINS  BEBT 5,

BRISERI DD BHOES % AV d OIERAN £ 0 S EWINE L BFTH oL, oo
WTHEHBRH LR BT,

6. AFVy 7OWEY I —MOOLEES TS LI HBE, HEVIRINGE-L ) REEHERT
ook, BERD a7 —EXKEXFAROFEEKEL Y BVWBECIRE LCBITLEE LR TW
DTER LTI DIsw,

7. 7RV FOBRIZECHEREY, EELOKITLEIH TS, LA oTHEO L S nillE
DEHCEERR VX 5 e, HIBEEF TR v ALY FRELTH I LR ISTECERIEL
BDIBIES S,

EROZEALIIECORREL COFEROERN S OHRETH S, ThbOHFECELTL, i
DA, Tok LTHRE EOME, ¥ BRTROAR L D IIETED b ORYIT S, WhwBYIh Eb
LOBIEE D TIELOREERR L EOBEALL IR INE LRV Z LIXdBAHATH S,

i ¥ B

FERILT V-2 7 —ARECEWTRLMEEL IBEWEOWT, S EORTF L OBKL LM
1235 e b7 oot

FoOBEIZEL L, WEER XOERECOWCTREND—E LB, KEREEVTILT v
A—a7 —FIROFEE LTEZY S ICRELECHELIRABITOA LI LiEE: ‘éh% DT, F&L
TZD 2 KD THE EORTF X OBRERET L7, '

RRBELLTUL, ZYROVWTI—EAVEBTHRELD VT w7 4 v H —FDOHHBTE DT

RL, BITBDR 7o 7440 —THA M) v 7 2KD@THS 4om DRITCEAL, ZORSARHES
gy —ERCEL, ZOERENTL v 7440 -7 X ) ARERDT, ZOARTEOTHEITLD

REXIEHRRLL (Fig. 3, 4, 5)

2D X5 FEBEEOWTIR SR Linthidikbinw e Bbhsd, COERBRIVKOX e
LD LI, )

L. ZYYHOALY v 7HRAWT, =970 —4 v/ OfEY OREE, WREE, 2EEED 3
DG THRTH L, ~FANERLILE, BHAOEYIXIELIREL,OLN, RREEFIR
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b DOTIE, REELA LY v 7BV, NERBEITHLEA UL (Fig. 1, 65 Phot. 1, 2; Table 1),

2. SYVDALY Y f@lhﬁjir&]@q:%bl? VE=SAT VI LikaT7 =RV ARARDOWTIT,
FYE=FA4 OV 7 OHRIFD LRI (Fig. 2, Table 1),

3. BWREFNO =27 —0EKBIRBRROEKETEIEY, BZY, BIThLIREFTH DR
(Fig. 7, 8; Phot. 3, 4; Table 3),

4. 27 —FhREKEBELLOHZ 27 —EHAVDE, BZH, BITHLEIR =7 —H—RRIKRCH
BHEIVIREGBEARLD D, ot 2T, 27 =2 —8IC 12% DEKED XL E 2T —FhC 6%
t 12% DEKRBOR LY v 7REAEAEHLINTWBE ARV EEKE 6% KB LB OWTHET
BLEED RO, BEY, FTH L bRAEL hAThH ok (Fig. 9, 105 Phot. 5, 6; Table
3

5. ¥, 7Y, TI03@EEY 27 - CAVKEED AR LOEVERRLCARS YT, TV
ABEOREWEATULS, & LM 2B LEFLIKRELEZY, BITHbR4E L, Zhide 1 5k
B LAEE B OBRINMEROENKTCH Db EL bh5 (Fig. 7, 8, 9, 10, 11; Table 3, 4),

6. ALV OTDELX 45¢cm, 90cm, 180em DY F DALV v THHANCTA MY vy 7OKRKOFEFIIL
TRNT 90X 180em DX ARBYEL, FEEZBEL CTRENOEEI®AL L E, BRABEPTIANY
vy 7027 — R AR ARAOHEBRIFEADEZ Y AT, BWITRL IS WEHALNRD L
Nico TR L TAF AV OEKBER—RCPEEKRRCE SV EBTIEA LY vy 7ORIC L D% H OFER
BRDHB st (Table 7),

7. TYFDAFY v TERAGT, ALYy FEEES L OBRYRE L, BREERO=T7 &K
R RO SKE L OENRDIRDDIledIZ L A LBD LR DID, 27 —DAKBLEHBOE
KB L DENKREWHEEIIFADONDEDOTiRieh 5 5 2> (Fig. 12, 13; Phot. 7, 8; Table 8),

8. TIFDALY vy FTHESHDIREEAFAVDOEVLDOBRICOWTHRDS L, HWEO/NICERILER
DOHDHELBMOE =27 — A AFMIEL Y BITH L BIERRADDI D LD PE L ELRER 1/4in
DEDHES DAY v TEHAWICARZ AR OWTRE L 25, BXDROWTIHIC X580
HONIB, FOFEEIWPLITRL, BITHROWTL, #HirOdODHEI Y HOFET LD
HTTHB REOENED BELKEVD, HZOdOoDHET 1/2in DEOIDR EIADLNI:
(Phot. 9, 10, 11; Table 9, 10, 11, 12). '

9. a7 —BIV/Z/vASVIFRYFEAG, 7023V FRELLTED, FITbERELCER,
B AAY FOBEWHRRIFTC, EX 3mm L L s LHEIIEECH ok (Phot. 12, 13, 14; Table
13)o

X ik
1) MERBRES: AMTE v F7v 7, X3, (1958) p. 1068
2) Marian, J. E. - O. SucusLanp : Waviness of lumber- and chipcore board an investigation of

the factors affecting surface stability, Svenska Triforskningsinstituetet Triteknik, Medde-
lande, 70 B, (1955)

3) KorLimann, F.: Technologie des Holzes und der Holzwerkstoffe, 2 Auf., Bd II, (1955)
p. 1183

4) Peck, Edwar C., M. L. SeLBo: Comparison of Redwood and flat-grained yellow-poplar for
cores in furniture panels, F.P.L., No. 1785, Dec., (1950)

5) CarruTHERs, J. F. S.: The furrowing of veneered blockboard, Wood, Feb., (1956) p. 43~50

6) Drying and conditioning glued joints. F. P. L., No. 475, May, (1955)
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Study on Lumber-core Plywood
The factors affecting its surface quality and warping

Junsuke MuxkubAI

(Résumé)

This report describes the effect of factors in the manufacturing process affecting the
warp and the surface quality of lumber-core plywood.

The investigation was carried out to ascertain features such as;

1. the effect of various spreading methods at edge gluing and tenderizing,

2. the effect of wood species used as core,

3. the effect of moisture content of core and moisture content difference between the
strips in one core,

4. the effect of the length of strips,

5. -the effect of the width of strips,

6. the effect of the defects of strips,

7. the effect of the thickness of crossbanded veneer. .

In this study, as the characteristic value of the warp, the distribution range of profile
curves was obtained after measuring of profile curve as shown in Fig. 5, or the depth of
curvature was measured in various directions (length-, width-, diagonal-direction) at the
center point of panel.

As the characteristic value of the surface quality, the gradient value of waviness on
surface was estimated on the waviness curve as shown in Fig. 4.

The results obtained are as follows:

1. Effect of various spreading methods of strips at edge gluing

On drying, the panel with core edge glued after spreading 1cm of glue lengthwise at
middle and both ends of strip edge, developed furrowing on the surface along the edge of
strip, .compared with the panel having core edge glued after glue spreading on the whole
surface of strip edge, and the panel with core edge glued after linearly glue spreading on
strip edge. All panels showed almost the same widthwise warping (See Fig. 1.6, Phot,
1+2, Table 1).

2. Effect of tenderizing of core

Surface quality and widthwise warping of the panel with tenderized core was almost
similar to both panels with non-tenderized core edge glued on the whole surface of strip edge,
and with core edge glued after linearly glue spreading on strip edge (See Fig. 2, Table 1).

3. Effect of moisture content of core

The smaller the difference between the moisture content of core before veneer gluing and
content of core at time of measuring, the better was the surface quality and the smaller the
widthwise warping (See Fig. 7 + 8, Phot. 2+ 3, Table 3).

4. Effect of moisture content differencé between the strip in one core

The bigger the moisture content difference between the strips in one core, the poorer was
the surface quality of each, and the bigger was the widthwise warping. . '
In fact it was the most effective factor of all (See Fig. 9 - 10, Phot. 5+ 6, Table 3).

5. Effect of wood species used for core
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The panels with the core of MOMI (Abies firma SieB. et Zucc.) showed the worst
quality, and quality of the panels with core of LAUAN (Pentacme contorta MErr. et RoLFE)
was almost the same as that of panels using SHINA (Tilia japonica Suimonkal) (See Fig.
7+8+9+10, Table 3).

These result from the difference of swelling- and shrinking-percentage between the
tangential and radial direction to the grain (See Fig. 11, Table 4).

It is important that the wood species used for the core should have as little difference
as possible of the swelling- and shrinking-percentage between the tangential and radial
direction to the grain.

6. Effect of the length of strip

A comparison between the one side lacquered 90 cm x 180 ¢m panels with the core edge
glued strips of various length and non-glued cross section of strips, during the drying of
panels, reveals that the longer the length of strip, the less was the lengthwise warping (See
Table 7).

7. Effect of the width of strip

The effect of the width of strip on the surface quality and the widthwise warping was
not apparent, for there was little difference between the moisture content of core before
veneer gluing and at measuring of surface quality, and the widthwise warping (See Fig.
12 - 13, Phot. 7 - 8, Table 8).

8. Effect of the defects of strip

Each surface quality and the widthwise warping of panel with core constructed of SHINA
strips cut from the pith part that had a slight decay and low density was better and less
inclined to warp than those of panel with core constructed of clear strips.

The many knots of diameter above 1/2in in SHINA strip affected the surface quality
of panel, and the knots of diameter above 1/4in influenced the widthwise warping, but the
quantitative tendency of these effects did not appear with any definite regularity (See Phot.
9+10-11, Table 910+ 11+ 12).

9. The effect of the thickness of crossbanded veneer

The thicker the crossbanded veneer, the better was the quality of each surface and the

less was the warping, specially widthwise warping (See Phot. 12 - 13 « 14, Table 13).



—Plate 1—

Phot. 1 A}V v 7 OWEY L EES Phot. 2 A} Y v 7 OWMES SRS
Lizxn Lic- sk
The panel with core edge glued after glue-
spreading 1cm lengthwise at middle and
both end of one strip edge

The panel with core edge glued after glue-
spreading on the whole surface
of one strip edge

Phot. 3 =7 —13—HEIC 6% D%k Phot. 4 =27 —iZ—#IC 12% D%
REEH 6% RELH 6%

The core of this panel was uniformly
constructed of 12% strip
Test condition 6%

The core of this panel was uniformly
constructed of 6% strip
Test condition 6%

Phot. 6 6% & 12% DALY v 7HTHIT

Phot. 5 =7 —|3I—H#EIC 6% D351
BB &M 6% BE Lo F
The core of this panel was uniformly HEBRLL 6%

The core of this panel was alternatively
constructed of 6% and 12% strip
Test condition 6%

constructed of 6% strip
Test condition 6%



—Plate 2—

Phot. 7 At Y v 7@ 2cm D%k Phot. 8 A bt Y v 7IiE 8cm D%
The panel with core constructed The panel with core constructed
of 2cm wide strip of 8 cm wide strip

A

i

4

%
Phot. 9 EREDA LY v Thbieh HhL Phot. 10 EEK7c#5 DD % HHL-EHS D
The core of this panel was constructed AMY) v T hbiB RN
of no defect strip The core of this panel was pith parts
(See Table 9, No. 2 panel) with slight decay

(See Table 9, No. 4 panel)

Phot. 11 1"~1'/y ROHHH DALY v 7 Phot. 12 7w A3 bE 1.6 mm D 2%k
N oY AR The panel crossbanded 1.6 mm
The core of this panel was constructed of thick veneer
strip with 1”~1'/," knot
— (TENC X BAMY
D Hxd A MY v TOME
(See Table 9, No. 9 panel)
— ; Here was effected by knot.
; The strip with knot.

Phot. 13 7 r AV FE 1.9mm D% L Phot. 14 7 v A3V V& 4.4mm D350
The panel crossbanded 1.9 mm The panel crossbanded 4.4 mm
thick veneer thick veneer



