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1. ¥ B &

BROBETRTCRI VT, BIREZEET 2 IVt ) &/KERIIE, HREH, BROBER, Fuwid
LEERBRICH Y, AERRRCHIEVOEILEDLDTCEELEHTDH S, MRFIC NI EEROR
IREKBEZRETHDDOTH5cD, AROMECKERFELRETIOLEIONDG, 20X 5k
REKEOERMECRIETHECHL T, RREBESEDICL VBT oI, BIREKREEENE
DR OV T T TRV OhO|ERH BBV P, ZNHEEINLMRRESERERY, 0K
FRXBSWBIFFHCRMLHMETSY, BECERBE TREETR CEEL KL TS LERSEL LT
VB IRV,

—F, HEDEKBERTHHE, EEENSL QCERSIND LI, AROBRAC DA > THEEITK
THEEERTAIROBEHTHD LG LYRTHA 5, —ROERTIIEILIL, TELZLFEVIST
%<, REOMAKESTHTVBZEBERINDETTH 5,

COMEEULDZ & 55, EENRLF TRARDEY, KEEhORIEZR LI EOBERRE
KBE KD, BIRERCRT LY EKRBOEELZEDL 5L LD T, THREZDEIRNS > T
BEKEDAZY FOMBEII—ISEVIRALT, H—RRKEBTORREKEL ThLhoME L ORfRE
ERFWTRETL TV 5,

Bk, ZOMERAMBERMEROSREEEEICET2MRAO—RLE LTAR-73DT, HBED
Eiicdicb, Kih, TEREECRERZBD - AMBHERREER fN EX, NIBE FR AKX
EROXVBBEETDHEEDR, THHEVERWKREBMEZEO 4, HHERKRN&HE HKRE—
ERRICIES &M T 5,

2. R B O F &

CORBICEVTIE, ABOAKEOMARIOWT, AROESES, Fv kX CEEENE L LT
Wiz, BiEL LTS v vEOD~<Y Y R (Shorea squamata Dyer) & < 51 /3 (Betula maximowicziana
ReceL) D 20% 25, AROHERKIX Table 1 0 X 5ic—F: Lz, Tibb, EERRC<YERE
Fik=h voilmm BEEZAY, CThicili §bEs 0 IER~YEA 2mm BifL Lz, REBR24T
o R EKEOHPX 2 ~22%T, ZOMDSEM 2%, 7%, 12%, 17%, 22%%BiE: L, thb%
Table 2 O X 3 Ml B bR, &2 TRERRSA—EKEIES X5 LTRD, £ IIEAKE

(1) AMEBMIHEEREERE - £%EL Q) AHMBMIHERTARS
(3) AMBHEEIRMISAWRER
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Table 1. & & © & &
Construction of plywood.

H = = L3 L R = iR
Mark Face veneer Core veneer Back veneer
L Mayapis (1.0mm) Mayapis (2.0mm) Mayapis (1.0mm)
K ) l—';:i:h/ “¥ (1.0mm) Mayapis (2.0mm) ];rji:h/ “% (1.0mm)
Table 2. & 7k £ o # & ®
Combination of moisture content of veneer.
: g ® A KK LW & K X ® R & ok X
A Mark i M. C. of face veneer M.C. of core veneer M. C. of back veneer
(%) (%) (%)
C 2 F 2 2 2 2
—F, 7 2 7
—F 3 12 2 : 12
—Fy 17 2 17
—Fog 22 2 22
C,—F; 2 7 2
—F, 7 7 7
—Fy 12 7 12
—Fy 17 7 17
~—Fg 22 7 22
C 12 — F, "2 12 : : 2
—Fqe - 12 12 ' ’ 12
—Fy 17 12 17
—F 22 22 12 : 22
Cy —F, 2 17 2
—F, 7 17 o 7
—Fgq i 12 17 12
- —Fy 17 17 : - 17
—Fg 22 17 22
Co—F; 2 2 | 2
—Fq 12 22 12
—Fu 17 22 - 17
—Foq 22 22 22

2BDWMEPVIED DD D,

2.1 BEfRHICEROBE

AP LI BIR O, BEOFEREIRRDEEI TH S,

P LIEAROEAR, HEREE Table 3 iRT, chobOMZEFTESH 35cm uzﬂw erﬁ‘
70~80°C T1BWEML, ERAR=Y LV~ RACIVES1mm »5\ i3 2mm i gElL 7z, H5tT5
HREHEOLB 2 S 57d, FLFALHBOIHCEWRSPBE D, & CAROEY & REE
NOLERTE S BRI, —EEEHECTHELIAB» D& o7, BIROAE E13.33%33cm L L, B
Ro®mEh, KEOREOHZ Fig.1 iR,

Zh B OBRIIBATERROEEBIC X D, BE 100~120°C TEHKE 20~25% £ TTHEHRE LD
B, TNLhOHEEKRE CFHETTHAHAR LA, ARBROAKEINARHEOLT D> T
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Table. fk # # O B K & # K
Related properties of test bolt.

B X o ¥ K CGRA) LEILES S%»inukya R

: , ge, green
st & i m Size of bolt (Top) to oven-dry .
= = = — Specifi > -
Species | Locality | mox., | M T | vAah oF gravity, | BRI | LT

diameter diameter sapwood oven-dry Tang. Rad.

(cm) (cm) (cm) (%) (%)

Mayapis | Philippine 69 66 5.5~6.0 0.41 8.0 3.1

< fH v .

Birch Hokkaido 52 50 7.0~8.0 0.71 10.5 7.5

* Number of test pieces : 3

<Y ER

v —& Y —Hif 1.0mm, BEIES 0~20%
Mayapis rotary veneer 1.0 mm, depth of lathe check 0~20%.

<hVA mr—%Y—HER 1.0 mm, BEIIEX 0~20%

Birch rotary veneer 1.0mm, depth of lathe check 0~20%.

<Y EA wB—%Y—HiR 2.0mm, BEhiEX 20~40%

Mayapis rotary veneer 2.0mm, depth of lathe check 20~40%.

Fig. 1

H OB KR O

Quality of test veneer.

[=]
ao

4
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DT LD EBEKEL —FLTWiWD, EERk
CEERIE LSRR 2 LEEORBIERE L D
(mayapis) KRLTV 5,

--back veneer _
(mayapis or birch) HHEEKBCTNE L BRE Fig. 2 X5
Warsbye, MIAT vy £F—FXOCEBRR L »
¢mm) K3 FPUVRRIVERE L, HHLEy PR

Lathe check
. RV EIR ~T 1k 40 X 40 X 6. - 3E%, B

Fig. 2 M i o # & DHFRIIBMR ~TH2 40X 40X 6. 5cm, - 3 R, BEN

Combination of veneers. 80ton TH 5,

- € veneer
~f?rcnayapis or birch)

--core veneer

Table 4. EFEH O BEH L EEE &

Type of adhesives and each gluing condition.

EEROBER % v % #

w3 p | BLR U THIIEY 100, /NERP 27, K 50, LT vEY 1,
=V T HE ¥ © BRATS 2000~4000 c. ., % 4000~5500c. p. (20°C)
(Type 1) pH :EAFE 4.9~5.1

W& : 20g/ (30cm)? (FaTE)
N EEr
(RHeL) A HEFEREMS : 5~10min
BE :10kg/cm?, 1 hr
ZUE : 8kg/cm?, 110°C, 3min

B 5 ¥ Bih : 7 = 7 —/VEHED 100, HEEA 10
FREE : BUARE 1300 c.p., B 1400 c.p. (22°C)
7 =/ — iR pH : BLARE 11.5

(Type 1) B, G BATE 1 20g/ (30cm)? (W)
HEFEMERE : 5~10min

¥/E 1 10kg/cm?, 1hr

#UE : 8kg/cm?, 135°C, 5.5min

D =2y 7H#ilg: =—r A F $120, B 66%.
2) /NER: TERS TERHEH B, &7KE 16.6%
3) 7=/ —nRilE  BERHE P200 OkiBt), BHEER 45%.
BEREFIBENR &L ED, EAERRO—HEOLE, F\v, REENHBALR EAIS O
ZHIC X - TEE Lice TORMIZKIE Table 4 0=y 7HHEEESIOIICR LTV 5,
2.2 BHROEEN
BROBEIHER, SKBOMEEEZAHEOI SICL, Tidd k5 icHiE, EEFOBEESIURNER
PRT, BREDLD, BEENRRETL -7,
1) <YER, <5 VABRELhEh= Y T#IEESS (Type T), 7 =/ — A #igEER (Type
1) R DEET D, HERIOR S, BAEFHE Table 4 DLk TH5,
2) <YERBIRICOWT, =Y 7HIEEZER (Type I) o%ffE% 10g/(30cm)?, 30g/(30cm)?
Erxbh, WERIUBESMGE LUBELELRA—2 15,
ABEROBEEI VTS 1 &M HE L, EENHRIIARD AREKHKICELT, =) 7Hl5E
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ERIOEHIC OV TS KRIERBRE, 7 =/ —ABIREEROARIT OV TRER VX LEBRE
Tt o7,

ik, BEAENHKBARER LT OF 1282 L Y, AHEECRV T RBEOBRKICE - T3BED
B EE N ORE R MES 5 2 L SBE SN TV B, & 2 TRTLTA—TRICE BB TH 572
BMEZTE > THBE,

2.3 SRNIEVHIUREEN

R LAROHERK, SKROMARE ERBACORILE BV T, ThHLOARDEKRRES 3K
Biohxit EOECER L ORIE, RV ez Lt 2OREENORELESKEOMAEITD
WTHE LTz,

1) Fvolfllz

BUE Lo AREIRIEIES (B 20°C, FHEKE 11~12 %) KBV THEHTHELLOD, 28X28cm
CAR?, BT ZORETEVEZHAE Lob, ERERE (BE20°C, FH#akE20~22%) Tk

WTHE 2 BREIBIE X8, D5\ TEEBRETH 2 %Ik T c A 5
SET, ThThORHOEWEDOELE KDz,

FEVolllEkiz Fig. 3 wRid AA,BB,CC,DD’ o o fa 7.
WTHRROKE GLE 20com —%E) &iE»h, ThEh 5 —f¢ d g
ha, ho, he, ha &L, ROXSTHEVEEZRR L,

ﬁﬂﬁ (i*ﬁmﬁﬁkﬁﬁﬁm) ........................ ha(mm)
@Iﬁi (f*ﬁ*ﬁﬁ&tﬁﬁjﬂﬁl) ........................ hb(mm) D' - C’
7 o PP PP PN he—ha(mm)

2) KmFhoHlE k——fﬂmm__ﬂ’%m

BVORBICAWTZERD S5 D, <H VAAGRIZOWTD e e plywood.
%, EVBIEHORIE, &Ry 4ELVrxl, ThEho — —

B TREENORELHE L, TOFERERITOWT @&Q’i&;fu—g&

ERHOENOEIEE B I 2T - T o728, AROAR

z 2 P > N e T Fig. 3 & v o #| % &
DIt o eEIIE DX E, LIS SRR 2 THE S 2ic Measaring method for warp of
FTEBEALNDEDDDHEEIRE Lz, plywood.

3. ARRBRLEER

3.1 BHOEEN

1) #E, EFEFoBBICEELT

RYERAB LU= H VASROEEERIC X 5ABRERE Table 5, 6 iR ¥, Fig. 4 Rzhbofk
EPLRER, MROGKEVELVWEEOLZRELLTHRELLDIDTH S,

RANC Table 5 D=¥ RAEIR, =V 7HIGHEAER (L—Us) ORFERICOWVTAKELEREN, Ak
L OBRERIFLTHL S,

Table 5 O¥fE» LN REREKEER L D, —ELIREKBCOVWTEES, B ABERL SR
v F¥5%& Fig.5 X256h5%, ROkr»TEY, RE, LUREKESFLVWHE (ELIREKEDHHR
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Table 5. BiREKELEEH L OBFR
Relationship between moisture content of veneer
(RS KREAR
) THF AL C0)
E S S . of f. b. veneer 2 %1
Test condition zl_.\1‘ﬁ§‘7k$ (%) (2.5)%
M. C. of core veneer
7% B.S.| Kig=EW.F.
(kg/cm?) (%)
2 %1 ( Mean ; ( 6.7 )| ¢ 23.3 ;
min. ~ max. 2.5~12.9 0~40
(2.5)% S. V. 2.0
Mayapis 7 Mean 12.0 47.8
E : (7 5) (min, ~ max.) (8.6~16.0)| (20~80)
Urea resin : S. V. 1.8
20g/ (30cm)? 12 . Mean , . 12.3 \r 46,2 )
. . min. ~ max. 9.5~15.1)| (20~100) |
(L—Us) (13.0) S. V. 1.4
17 ( Mean ) ( 13.4 5| ¢ 49.5 )
min. ~ max. 9.2~16.6)| (20~100
(19.5) S. V. 1.9
2 ( Mean ) ( 13.5 ) ¢ 40.0 )
min. ~ max. 9.9~15.4 0~100
(23.0) S, V. 1.4
— = §§mﬁm$(/)
R B £ #H C. of f, b, veneer 2%
Test condition- - ’U 1%7J<$ (%) (2.5) %
; M. C. of core veneer
” %N B.S. | Kk W.F.
(kg/cm?) (%)
2 %1 .Mean . 9.797 21.7
.~ . 0~19. 0~60
. h (2.5) * (mln& T DI ¢ o ) ( )
Birch ; ‘Mean 13.5 63.3
Urea resin (7.5) (mng.»vvfnax.) . 3118. 2) (20~100)
20g/ (30cm)? 12 _Mean 12.4 86. 1
(L—Uyp) (14.0) (m11§.~vl:nax.) . 5316 0) (40~100)
17 . Mean 13.6 77.8
(21.5) (min. ~ max.) (9.9~17.2) (40~100)
. S. V. 2.2
2 ( Mean 31 ¢ 13.1 % (61.6 )
min. ~ max. 9.2~16. 20~100
(25.0) S. V. 2.0

*1

HiZ4&7k=® Planing moisture content of veneer,
B. S.:bond strength, W.F. : wood failure,
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— g, EERomEE— (1)
and bond strength —— species, type of adhesive — (1).
Hot and cold sorking test)
7 12 17 22
(7.5) (13.0) (19.5) (23.0)
BEEN1B.S,| Ku=RW.F.| #2557 B.S. | KutEW.F. |75 5 B. S. [Kpk=RW.F. |i£75 71 B. S. [KEW.S.
(kg/ cm?) (%) (kg/cm?) (%) | (kg/cm?) (%) | (kg/cm?) (%)
7.6 25.6 9.4 44.4 11. 4 56.1 9.6 34.5
(2.8~13.9)| ( 0~60) | (4.9~12.9)| (0~80) [(3.1~14.8)| (20~80) |(3.7~13.9)| (0~100)
2.6 A 1.9 1.7 2.3
12.0 57.2 12.9 57.8 12. 4 43.9 11.5 34.5
(8.9~16.0)| (20~80) | (9.9~15.4)| (20~80) [(9.5~16.0)| (20~100) |(8.6~15.4)| (0~100)
1.8 1.4 1.4 1.4
12.3 48.8 11.3 35.6 11.9 30.0 9.3 6.1
(9.9~16.6)| (20~100) | (9.2~13.9)| (0~80) [(8.9~13.5)| (0~80) |(7.1~11.1)] (0~20)
1.7 ) 1.5 1.1 1.1
13.9 48.8 12.3 28.3 10.3 9.4
(10.8~17.9)| (20~100) | (8.9~15.4)] (0~100) |(7.7~12.9)| (0~40)
1.5 1.5 1.0
12.9 21.7 10.7 6.1 7.4 1.7
(9.9~15.1)| (0~80) | (8.6~14.2)| (0~40) (5.5~ 9.9)| (0~20)
1.1 1.3 1.7
7 12 17
(7.5) (14.0) (21.5)
%7 B.S.| AmE W.F, | 575 B.S.| Aui® W.F. #%7&7 B.S. | A% W.F.
(kg/cm?) (%) (kg/cm?) (%) (kg/cm?) (%)
12.9 65.6 13.9 65.6 13.7 47.8
(10.2~17.9) |  (40~100) (9.5~18.5) (4.0~100) (9.9~17.2) (0~80)
2.3 . 2.7 1.8
13.9 79.1 13.1 74,4 11.7 45,0
(9.2~18.8) | (40~100) (10.5~16.9) |  (40~100) (8.6~14,2) (0~100)
2.4 1.7 1.3
13.9 78.3 13.3 60.0 11.1 42.2
(10.2~17.6) (60~100) (10.2~16.0) (20~100) (8.6~12.9) (0~80)
2.1 1.4 0.3
13.3 68.9 12.6 41.7 10.2 11,7
(8.2~16.0) (40~100) (9.9~15.7) (0~100) (8.3~12.3) (0~40)
1.8 1.4 0.3
12.5 45.6 11.7 35.6 7.7 7.2
(9.9~14.5) (20~100) | (10.2~13.2) (0~80) (5.5~9.2) (0~20)
1.3 0.3 0.3

*2

S. V. : standard variation.

EEDE7Kk®E Actual moisture content of veneer, Number of spemmens 36,
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Table 6. BiREG/KELEE L OBGR—HE,
Relationship betwun moisture content of veneer and
(FEm 2 LRHER
_ JRELE (%) -
=g veneer
wOR R R cwmkE o N 2.0y
. C. of core veneer
#%%EH B Aui® W. F.
(kg/ cm*) (%)
2% Mean 12.7 67.8
(min.~max.){ (9.2~16.3) (20~100)
(2.0) *2 S.V 2.3
Mayapis
7 Mean 12.2 79.4
Phenol resin (min.~max.)| (9.2~15.7) (20~100)
(7.5) S.V 2.1
20g /[ (30cm)?
(L—Px) 12 Mean 14,2 76.1
(min.~max.)| (11.1~17.6) (40~100)
(12.0) S.V 1.7
17 Mean 12.9 82.2
(min.~max.)| (10.9~16.3) (40~100)
(19.0) S.V 1.3
FERAAE (%) -
= M. C. of f; b. veneer
MR E# LIREAE D) \ 2.5y
. of core veneer
%5 B. S. At W. F.
(kg/cm?) (%)
2 %1 Mean 14,7 96.6
(min.~max.)| (11.4~18.2) (80~100)
(2.5) S.V 2.0
<H v
Birch 7 *2 Mean 14,7 97.8
(min.~max.)| (11.4~18.8) (80~100)
Phenol resin (7.5) S.V 1.7
20g /[ (30cm)?
12 Mean 13.6 100.0
(K—Pg) (min.~max.)| (10.5~16.3) (100~100)
(10.5) S.V 1.8
17 Mean 14.3 98.9
(min.~max.)| (11.1~18.2) (80~100)
(21.5) S.V 1.8

* HiZ4-k#® Planing moisture content of veneer,

B. S :

bond strength, W. F. :

wood failaure,
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EARIOBE—(2)
bond strength—species, type of adhesive—(2).
Cyclic-boil test)
7 12 17
(7.5) (12.0) (19.0)
%N B. S, Ak W. F. | #7357 B.S. | Am=x W. F. | #3575 B. S. | K W. F.
(kg/cm?) (%) (kg/cm?) (%) (kg/cm?) (%)
13. 4 64.4 13.5 51.1 12,7 65.0
(8.3~17.9) (20~100) (8.9~16.9) (20~100) (9.5~16.3) (20~100)
2.7 2.3 2.1
- 13.4 71.1 13.0 69. 4 13.0 42.8
(8.6~16.6) (40~100) (8.9~16.9) (20~100) | (10.8~16.0) (20~100)
2.2 1.7 1.7
13.6 73.4 12.7 73.9 11.9 43.3
(9.9~19.4) (20~100) (9.9~15.4) (40~100) (9.5~15.8) (0~100)
2.3 1.6 1.4
12.7 47.2 11.8 31.1 9.5 13.9
(11.4~15.7) (20~100) (8.3~14.5) (0~80) (4.3~13.2) (0~80)
1.1 2.0 1.9
7 12 17
(7.5) (10.5) (21.5)
5% H B. S. Ak W.F. | 8% B.S. | kg W.F. | #%Hh B.S. | Kz W. F.
(kg/cm?) (%) (kg/cm?) (%) (kg/cm?) %
14.3 97.8 14. 4 97.2 13.6 93.9
(11.4~17.6) (80~100) (11.1~18.5) (60~100) (11.1~16.9) (40~100)
2.3 1.9 1.7
14.1 95.6 14.3 95.6 13.2 67.2
(11.7~16.9) (80~100) (10.8~18.5) (60~100) (6.8~16.6) (0~100)
1.7 1.9 2.5
14.6 100 13.7 98.3 12.3 72,2
(11.4~17.6) (100~100) (10.5~17.6) (80~100) (6.5~17.2) (0~100)
1.9 2.0 2.8
14.0 98.9 13.4 80.0 11.4 51.4
(11.1~17.2) (60~100) (9.2~18.2) (20~100) (5.5~16.6) (0~100)
1.9 2.0 3.0

xR 4k®  Actual moisture content of veneer,

S. V. : standard variation.

Number of specimens : 36,
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Table 7. BIRES/KELEEIE OBMR—EEHFIO
Relationship between moisture content of veneer and
(A% /KRB Hot and cold soaking
E%#ﬁé7ﬁ$ (b/X)/‘ %1
= eneer
B % £ # :L\’Fﬁ‘%?k:? % (3.0y%
M. C of core veneer :
#%7& 7 B. S. Aug=z W. F.
(kg/cm?) (%)
2% Mean 5.4 11.7
(min.~max.)| (1.9~10.2) (0~60)
(2.5) %2 S. V. 2.0
Mayapis
7 Mean 7.4 23.9
Urea resin (min,~max.)| (3.1~11.1) (0~80)
(8.0) S. V. 2.3
10g/ (30cm)?
(L—Uyp) 12 Mean 1.1 30.0
(min.~max.)| (7.4~15.7) (20~80)
(12.5) S. V. 1.8
17 Mean 10.7 23.9
(min.~max.)| (7.4~14.5) (0~40)
(20.0) S. V. 1.5
EEHEAK (7) -
= veneer
OB x /Ldfﬁ‘é}7k$ 6o (2. 5%
M. C. of core. veneer .
%5 B. S. AR W. F.
(kg/cm?) (%)
2% Mean 13.3 40.6
(min.~max.)| (9.9~17.2) (20~100)
(2.5) %2 S. V. 2.1
. 7 Mean 15.0 47.4
Mayapis (min.~max.)| (11.1~18.8) (20~100)
Urea resin (8.0) S. V. 2.0
2 12 Mean 14.3 55.6
30g/ (30cm) (min.~max.)| (11.1~16.9) (0~100)
(L—Usp) (12.5) S. V. 1.4
17 Mean 14,3 40.0
(min.~max.)| (11.4~17.2) (20~100)
(20.0) S. V. 1.4
22 Mean 14,0 49.5
(min.~mex.)| (11.1~15.7) (20~100)
(22.0) S. V. 1.2

M HfE47k® Planing moisture content of veneer,

B.S.:

bord strength, W. F. : wood failure,
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B E—
bond strength—glue spread—
test)
7 12 17
(8.5) (12.5) (20.0)
& B. S. Ak W.F. | #7575 B.S. | A W. F. | 7% B. S. AR W. F.
(kg/cm?) (%) (kg/cm?) (%) (kg/cm?) (%)
6.7 19.5 9.2 31.1 10.7 56. 1
(1.5~10.5) (0~60) (6.8~11.7) (0~80) (5.2~13.5) (20~100)
2.1 1.2 1.6
10.0 45.0 11.2 41.6 12.8 34.5
(7.4~13.2) (20~100) (7.1~16.0) (20~100) (11.1~14.2) (0~80)
1.5 2.1 1.1
10.9 31.7 10.9 41.7 9.7 20.6
(8.3~13.9) (20~60) (8.1~13.9) (20~80) (8.3~11.7) (0~40)
1.4 1.7 0.3
11.1 27.2 10.4 26.7 7.2 11.1
(8.0~13.2) (0~60) (8.0~12.3) (0~80) (5.8~8.9) (0~20)
1.2 1.2 0.2
7 12 17 22
(8.0) (12.5) (20.0) (22.0)
EFENBS. | KZW.F.| #%7BS. | KEEEW.F. | 7% HB.S. [Kug® W.F.| #7%5 /B.S. | Ktk W.F.
(kg/cm?) (%) | (kg/cm?) (%) | (kg/cm?) (%) | (kg/cm?) (%)
14.2 63.3 5.5 53. 4 14.0 23.3
(9.2~17.2)| (20~100) |(11.7~18.8)| (0~100) [(12.3~16.3) (0~80)
1.7 1.8 1.1
15.9 58.9 15.5 54.4 12.0 11.7
(12.3~19.1)| (20~100) [(12.6~18.2)| (0~100) [(10.8~13.2) (0~100)
1.7 1.4 0.2
12.7 50.0 13.2 43.3 10.3 7.1
(10.2~16.0)| (20~100) [(10.2~16.3)| (0~100) ((8.0~12.6)| (0~40)
1.6 1.4 1.0
13.2 21.1 12.1 4.4 10.0 2.8
(10.8~15.4)]  (0~100) | (9.9~13.9)| (0~40) |(8.6~11.1)| (0~20)
1.1 0.3 0.2
13.3 32.8 10.8 3.3 6.7 0
(10.2~15.1)[ (0~60) | (8.3~12.3)] (0~20) (5.5~8.0)| (0~0)
1.1 0.3 0.2

¥4 k®  Actual moisture content,

S.V.:

standard variation.

Number of specimens : 36,
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16} AR SR o)

M.C.of core veneer
= (oA ABRIR) T 23
RN (Hot and cold soaking test) - 13.0
= 10 X, 154
B b,
- U20 x =
s Bl
4t 2E
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2F ~ n
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K-P20: I NN, Iz )-ILHIRE
L-P20: XTER, ”
100} K-P20 N (BB DELLSE) :
omm——— - T . )
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® 8ol N CRRARRAR)
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oy 60
= | L
§ 560
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40}~ 2. 40}
I®
ZE | D
20 = %) 204+
1 1 1 Jr
° % '5 115 2‘0\. 2'5 ° 5 0 5 20 25
REICAR EKE 08 RRBRSLR O
-Moisture content of face, back and core veneer Moisture content of face, back veneer

Fig. 5 BiR&/KELEFEN L OBEHK (L—Uy)
Relationship between moisture content of
veneer and bond strength (L—Uyy).
Species : mayapis, adhesive : urea resin,
glue spread : 20g/(30cm)2.

Fig. 4 BiRE/KRLEFNE OB%
— B, EEROBE —
Relationship between moisture content of
veneer and bond strength—species and type
of adhesive —.
Glue spread : 20g/(30cm)?,
K—Py, : birch, phenol resin,

L—Py, : mayapis, phenol resin, L, ATz ATV 2R) DEBNESRDE,
(cyclic=boil test) N

K—Uy, : birch, urea resin, TSBOLEFERN PR DKRE L, 13.0%,

L—Uj, : mayapis, urea resin. 19.5% TTZ L2 & TFL, 2.5%, 23.0 %0

(hot and cold soaking test)
‘ LEEFENBPELIETLTY S, RITOREK

BPE—FT, REREGKBILETIHED EENT, OIREKEN25 %D L &, EEREKE 0%
DEOMAERZDENWTINSEWITEEE NN K &), FROREKENT7.5%, 13.0% L8
19.5% D& &%, REREGKE2.5~19.5%DHHEA TIHTRBREDEENEZTRLTVS, EHILIEREK

®P123.0% DL SIRBEREKENOL VITE, EBENIKRELKBHEASBLLNEG, —F, KAgEEL
kB E DRERIY, EENOBELITEAE—HLTED, LAXHEKEORIRELELEDLERLOD

ETFFELYV,

2L FAUCEHET, RBRIC<H VoSBREZAVERER K—Uy) oW ThDE, =¥ ERAGRICENR
TEWHNCHETE N, ABEPASLELZTRL, GKREOBEBRTRE-YERAGIROBELZLALRUHE
[GEREACY (W

Table 6 137 = 7 —ABIEHEBEACE V=Y ERAB LU~ H VoSBIRZHEE LA (L—Pa, K—Py)
DEFET, AWET, ZZTRERRE, LRE D 4BRBOEKECOVWTHRL TS, T BIEHED=
Y TEIEEERIOBEIT BRTHAREE BB TH 5 b b T, SRMICEEN, REESAE
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<, BKREORFRIZ Y 7THIEEEROEA LK LA
ue Spre.
EIKBOMERE DL WTIFE L L 72 @R ER “ocm?

[
Ll

Fo REAKERI ST B EA NS X CAREORE TR
TRIEERT <L, EAROERHLDR TV -
LH5Bbh s,

2) BEERIOBMNEIBELT

<Y ERERZ =) 7THEIEEERORNEL > X
THH LR (LU, L—Us)OfiR% Table ° A
7, e, RER, LROFKESFELVHEOD
FHEROZDELEL T, Fig. 6107 T, & T TR
REUAD BRI Table 4 ORI L ALIC 2
L, Table 5 iR L7z#®fF& 20g/(30cm)? D4 g
LHRBEHTN S,

Table 7 ORfFE 10g/(30cm)? D FHER % 4 5
&, AEIORE 20g/(30cm)? DFA X h (KK 0
AN, RBEINEL, LR UREKRTOE
BNOETEEL. T LTHRERD &K1

. - Fig. 6 BR&KELEEN L ORI
LVWiBa, BENPRKERTTE/KEBEIRMNE20 — EERIORMNE —
g/(30cm)? D& = X VEEKRICTh, 12.5% ¢  Relationship between moisture content of
veneer and bond strength—glue spread—.
FH8 0% DEEXLDDIREL L > TWVSD, 7  Species : mayapis, adhesive : urea resin.
WEKEB—ETREIREKESLENL TEHED, LIREKEN10% LT O & ERIRERDOEKEN
PWEEEBNDPRE L L BEABE LN,

RICHATR 30g/(30cm)? D& FRILEWIIEEANIRE Y, & IEREKROMAEE TOEEN
DETIET 7RV, L LESKEOMEETIE 20g/(30cm)? DFE &R, EENDETHEKRE,

DEDRER,D, ERROFHFCHF DEIRAKELERNLOBBREBELTROI I RIEN VXX
Do

o B
=)
T
\"
\
PK
-/'
Sl

Bond. strength
N
S
/
4
7

o~
T
Q

&R IEBKE )
Moisture content of face,back and core veneer-

(1) = 7HilEEERIC X VEGEL, BFE 20g/(80cm)? BED L &, K#E/KRILT7~10% L Bb
Nb, LUK T 2 BIROEKEBRVTIE 5 ~20% OHERCD Y, ThbxFhY L 7z §/KEN5
~ISHBBRETHNETHBRIFLEENNLZON S, ZOIV—FOEREKELS LEOMEIES/KE L D (K
WiGE, HAEbESMORROEKBIIFESKRL VBV EBEENIKREL, TOHOHE SR
BT ENNZ B,

@) 7=/ — N BIlEETERI TR R 208/ (30cm)? REDHE, HMESKRZ=Y 7HIEEEH D 7~10
% & D ORENMED X S i Bbt, SKRORY - MARITH LT, HRTIEIROEKERZFHL
T llD 2 ~15%DHE THIE—E+FREENBI NS,

(8) =V 7RHBEBRDHE, BNENRT L %3 LEBNBLEENITNILRD, BESKRIIE
BKBIZTND, T LTEKROBEXHRC ST, —EDEBENORRELERT 7L & OFBEES/KEHH
WBEEL LS,
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Table 8. HEEKELFWOEV L OBR (=5 vo9)

Relation ship between moisture content of veneer and warp of plywood (Birch).

B E s & Kk =E -
. C. 10.8% 17.1% 1.7%
at warp measurement
T v O B ¥ \ (9.0~11.8) (16.1~18.3) (1.5~2.0)
Type of warp
EKEOMESE
Combination of he hy |he-ha| ha hy |he-hg| he hy |he-hg
M. C. (actual M. C.) (%) (mm)((mm)|(mm)|(mm){(mm)|(mm)(mm)(mm)|(mm)
Co-Fy (2.5-2.5) 0.08/ 0.44| 0.64| 0.15 0.55 2.81| 0.18] 0.16] 1.63
Co-F, (2.5-7.5) 0.11) 0.16| 0.64] 0.25 0.54| 1.37] 0.32[ 0.42 2.22
Co-F1p (2.5-14.0) 0.20| 0.25 1.08 0.21] 0.30] 0.26{ 0.19| 0.85 2.57
Co-Fyy (2.5-21.5) 0.53| 0.28/ 1.33] 0.36] 0.21] 0.08 0.84 0.53 2.90
C,-F; (7.5-2.5) 0.15/ 0.43] 0.35 0.17] 0.31| 2.04/ 0.21] 0.27] 2.33
C,-F, (7.5-7.5) 0.15] 0.25 0.64] 0.22| 0.23 0.99 0.47| 0.70| 2.67
C,~Fyp (7.5-14.0) 0.08| 0.35 0.97] 0.07| 0.16| 0.31] 0.21] 0.93| 2.74
C,-Fy; (7.5-21.5) 0.65] 0.29] 1.16| 0.27[ 0.19] 0.42] 1.05 0.46| 2.72
Cip-Fa (14.5-2.5) 0.14| 0.54| 1.03] 0.18| 0.43 1.16] 0.22 0.91 2.98
Cyp~F; (14.5-7.5) 0.14| 0.45! 1.79] 0.08| 0.40 0.51] 0.43] 1.09 3.42
Cyp-Fyg (14.5-14.0) 0.17] 0.30] 1.59| 0.08/ 0.21] 0.45 0.25 O. 81' 3.13
Cio-Fyy (14.5-21.5) 0.20] 0.54] 1.65 0.30] 0.35 0.37 0.42| 1. 50l 3.31
Ci—Fs (20.5-2.5) 0.13| 0.21] 1.31| 0.27] 0.37[ 0.87] 0.47| 0.68 3.33
Cy~Fy (20.5-7.5) 0.07[ 0.48] 1.35 0.07[ 0.29| 0.23| 0.17] 1.01] 2.92
Cy—F1g (20.5-14.0) 0.16{ 0.41] 1.72] 1.07] 0.10] 0.23] 0.27] 1.39 3.24
Cy=Fy; (20.5-21.5) 0.93f 0.30] 1.69| 1.44| 1.15] 0.52| 1.63| 1.36] 3.26
Number of specimens : 5. Adhesive : urea resin, glue spread : 20g/(30cm)2.
Table 9. BfE7KEL GROF V& OBR (Mayapis)
Relationship between moisture content of veneer and warp of plywood.
B = ke & K E
M. C. 11.5% 20.3% 2.0%
at warp measurement .
T v o B R 10.3~12.2 19.6~21.3 1.7~2.2
Type of warp :
EAKERDOME
Combination of = ha | h» |hehe| ha | hy |hehe| ha | hy |he-ha
M. C. (actual M. C.) (%) (mm)|(mm)[(mm){(mm)|(mm)[(mm)|(mm)(mm)|(mm)
Co-Fy (2.0-2.5) 0.17] 0.32] 0.53 0.52 0.11] 0.93] 0.15 0.22] 0.57
Cy-F, (2.3-8.0) 0.22| 0.05 0.17| 0.48] 0.16| 0.61| 0.29] 0.26/ 0.53
Co-Fys (2.0-12.5) 0.06| 0.17| 0.30] 1.32] 0.06| 0.62] 0.06[ 0.11 0.51
Co-Fy; (2.0-18.5) 0,05 0.06| 0.22 0.10] 0.14| 0.41] 0.10] 0.25 0.65
C,-F, (8.0-2.5) 0.16] 0.22| 0.42] 0.39] 0.13] 1.02| 0.16[ 0.13] 1.04
C,~F, (8.0-8.0) 0.13| 0.07] 0.49| 0.26| 0.14/ 1.11/ 0.13[ 0.16/ 0.97
C,-Fi3 (8.0-12.5) 0.07| 0.15| 0.40| 0.18[ 0.13f 0.21] 0.09f 0.18/ 0.76
C,-Fy; (8.0-18.5) 0.06] 0.09| 0.18 0.05/ 0.11| 0.3l 0.14{ 0.19/ 0.64
C-F2 (12.5-2.5) 0.23| 0.12| 0.40, 0.47| 0.29| 0.54| 0.35 0.38 0.81
Cp-F; (12.5-8.0) 0.23| 0.28/ 0.34/ 0.34/ 0.18/ 0.51] 0.26] 0.55 O0.64
Ci-Fra (12.5-12,5) 0.20] 0.30] 0.38 0.26] 0.18/ 0.49] 0.22] 0.54/ 0.88
Cip~F1; (12.5-18.5 0.11] 0.24| 0.53] 0.14| 0.16] 0.26/ 0.18f 0.52[ 1.07
Cp-Fp (18.5-2.5) 0.23] 0.32| 0.40, 0.37] 0.30 0.41] 0.35 0.66/ 1.30
Cy-F, (18.5-8.0) 0.07| 0.14/ 0.50, 0.21] 0.16] 0.23 0.07| 0.36[ 1.09
Cy-Fpp (18.5-12. 5) 0.06| 0.21| 0.41f 0.10{ 0.16] 0.15 0.08 0.41 1.02
Cy-Fyy (18.5-18.5) 0.08[ 0.31f 0.39] 0.06] 0.16| 0.06] 0.25[ 0.49] 1.08

Number of specimens : 5.

Adhesive : urea resin, glue spread : 20g/(30cm)?2



HiRESKROARGECRIETHE (B --EE-9T) —165—

r 20 U1:10.8% (9.0~11.8%)
22} - SE [ —
L Sv ey
=R 1.0 L~
204 (mm) ————e—” /
. A‘
= 0 b s 1 ] 1
ci8s 5 10 15 20
18}-Fi85
i~ n
&
b}
g 16}
2, Femsd
a 2.5
3 g taf
o
ER 18.5
S % FE83
=2 ,lcrs
5 & F12.5
5[
Q3 8
€ £10 C2.0
S @) | Fi8s
g U:1.7%(1.5~2.0%) s
- -
7 O[eRe 30 Ao-ha .
2 -C2.0 Y
Fiz25 .
6k ) d
€20 5 T 4
" F 8.0 =B o *
4r ,"' (‘"‘m}.o - R
[ c20 ,,." .
2FF25 0 | 1 ! {
B 10 15 20
ti{&-{ll‘_‘ B/ & KE®
1 Mosture content of and core venee
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tofor o a{ ter arfter M&Sture content of plywood at warp measurement
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Ww%$wwwmqmnr Fig. 8 HiR&E/KELARDEE DR
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Fig.7 #EEWTRIT 5 AREAKROKZA

. Relationship between moisture content of
Progress of moisture content of ply-

veneer and warp of plywood (Birch).

wood du.ring gluing. . Adhesive : urea resin, glue spread : 20g/(30
Adhesive : urea resin, glue spread: cm)?

20g/ (30cm)?. hq : bow of plywood parallel to fiber direction

DX EEROEE, »5\VIERAES of face_ veneer, hz::bow of plywood parpendicular

to fiber direction of faceveneer,

b, F5SNBREBRLD, BEES he—ha: twist of plywood.
Heat L TEESKERD 5 VIR ES/KROHHLZE T TILRTERY, LArLEETRTER
AT DTV B RS L O, BRSNS &KREEE L0 X 5=y 7HIgHERERIT 5 ~15
%, 7 =7 —LBHREFERITS ~I5HBRELEXTEINS S,

3.2 Af0IELV

EBRBEKBOEBEZMAEGbEI~H VALV =¥ ERARDIE V% Table 8,9 iTFRT. 47KED
FATIANRD &k W RERE OIRE LA Th 4 BREECE L S #21688R T, BUEBEHRO&KRIL Fig.7
DESTEKBOHMERT L > TELLLRLZD, TOHRDOFRIC L » TERENRIED 5V ITEHR LT
NLADFHEKBTESE, BIERCITZITEM L 2E&KEITE > T %,

HIEERDS b, BRYICER, LIRAKEOELVWHAEDARERELLTEVERRLTARL S,

Fig. 8 i3=# v AGIROENT, RiRMHECFAHAOEH (he) X CRIREHEICER 5 R OB
(ho) AT, #h (he—ha) HELLIAEV, L LTEEROBIREKEL ZhHDOEWEOREFEE
45 L, BIEROEREKERNILLD L&, Bl (he) & XTEVIERESKEIOZLUTOM?, Th
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DIEDf X D/AAE L, B (h) i3EKBIC X o TEEAEEDSE V. L L, &L LTIRT7.5% O
DEVAERED T AV SBbhd, ik, ZOARERESETHITSIC R - 72 & &, Bl (he, hy) 12
FERD MRS KEIC X BERT L R L ERMSALHTHEVDS, RIUEFERFOEKEDOOL VWHOBXK
2D, 2.5%DMTIRE L KERERRT. £ LTEl, e #E LT 14.5% OHMOE V2 LB
SV E S Bbh B, WiT Z DA E L TI2. 0% - lc & &, &FREINCEVIZEAL, Bl (hd)
BDENTEEROBREKEO L,V HDEEFEVOREWEMEHZLND

Fig.9 BRKIC< ¥ € ABRIC OV THRERDOSKEOFLVWHAEEZRELXLALIDOT, <hvA
AR TEVENE LL/NE L, BEROEREKENIZOBEIFASALI TRV, Thb
PRIREDH D VITEEE LI s E<h VAASREFARERZ LBV B XS iKBbhd, Thbb, HIERAR
LKEI20%D & FIZEERHOBEIREKBOE WD DIT ELEMITEVAT KL, i, HERER
KRB 2 %D L EREEKBOBIREZEE LITDODEV AT LV,

Ut 11.5%(103~12.2%) Uu=10.8% (90~11.8%)

osf 29
23E o, Y 255 VR i T e R
g v a. ‘»...--{(:.--v---o E’ W O—f——0-" - -
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(ﬁ%ﬁz ST — Sg'or < e
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o 3 ) 7S 20 ) ‘f/
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0 5 0 5 20
o W 20:3%(19.6~21.5%) 50~ U:17.1% (16.1~18.3%) R A kR
N 5 M.C.ot core veneer
1ok _ \ o o 2.5 %
oI -~ AN R : 7.5
§“ 08F .<c—£4 ;. 20+ o
= —a—e |4,
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1 ! ] 1 1 1 1
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BB AR 2AKE %) BKE %)
Moisture content of face, back veneer

Moisture content. of face,back and core veneer
U: RIEBSREAKE
Moisture content of ply wood at warp measurement

Fig. 9 HiR&KERLAROEV & OHER
(Mayapis)

Relationship between moisture content
and warp of plywood.

Adhesive : urea resin, glue spread 20g/
(30cm)2.

hq : bow of plywood parallel to fiber direc-
tion of face veneer, hy : how of plywood per-
pendicular to fiber direction of face veneer,

he—hg : twist of plywood.

U: iREBSRA KR
Moisture content of ply wood at warp measurement

Fig.10 HIR&/KELAROEV (HRh)
L OBk (=5 vo%)
Relationship between moisture content of
veneer and warp(twist) of plywood (Birch).
Adhesive : urea resin, glue spread : 20g/
(30cm)2.
*Twist of plywood.
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Table 8,9 IWRLAFEVD 5 b, REIRE LIROEEREKENLRLDMEFIT OV, AlEERES
FHTESDEEHAZ RV LBV, FVOBKEDORE V< H VAFROFENIZOWVWT, £H—F L
REKRD L K RBEREKBIELLIcL EDERZ T » +§5& Fig.10 2225615,

T TREIERAREKRIN IS 0L &, LIREKE14.5% OME © 2T, BEERAEKES 10%
LTOho10% U EDDDL )2/ vk SicBbh, F0lSKERIIH LTS 10% AT O3
10% M EOH X D/, HIERHEEIREKRN17% 0L &1, R—O0IREKEICH L TREREKED
VRVBDOEBFENIIKRE L, DREKBOOL WHIZEZ DERSE LV, SHIINSDERERN
2HBUTHIE LI L &, LARAIKEK 2.5% O TRERIREKELO WD ERILIE D, LR
EKBROFH VM TR LR TRABKE,

P EDHERDHT, HBLEBERE LTROX SR EBVLD, BWRBAIET 2 L EOEREKER
BLO~12%BED L T3, EERFEREKEBIOBUTOLDDEVST L, AREKREE SICH
W17~20%1T75 5 & 1%, BIREKBBISLHDHDVIXTN X D RLLEVEKBOLDOFEWIT L v,
FERARSEIICEESKRICR D & &1L, TEBRFIEKBOOL VEREZAVLEZERDLTELY, T
DESAERDECOT LIV EIREKEE, HEROAREKELL > TELYD, TOLEDEREK
R (EROBERERERRONALZIDFHEKER) WWEVE, ZWLRTHLL ILPEVEDL ST
BEbhs,

—%, EROFVOFREREEX THDL, TZTORREFDOL S5 3ply TEREHRDOE S58FHLL,
ZhBOEKERR—ITEILT 554, HERNTHELDOOMEETHIEVRELEN X F T
%5, L2L, EBIIERORR ) CHEACLTHEBEOERDD, BURD D \VIEIFERICX > THET
DENDOREERECEVHRL S, TOL EOLEKOBBIFHITEMLDIOTHS 58, $< kL
LEEBROERVNBALEE CPFETH LT L > TE T BIE, &5 V9IRS OEREN NS Vi
E, INBDT VSTV AMPPEL, BT EVborELLhD,

DD REEIT X » THEZEZE T 2BH O BIREKEY, EAERERAELNDINEKEDOFH
ERBITEUL TV B Z EBSDEL 25, BRI, EBFICX > THIMEh kS BLERNTOS

Table 10. E#T 2 ply &1ROER
Bow of plywood constructed with two veneers in cross direction.

=N YN =
) pamEsAcr | BRRPOSNEKE | o 0 ow g
1 Species & M. C. of veneer obtainin go m%nyvgzg;r ce Difference between
at bonding of bow two M. C.

Mayapis 3.5 11.7 8.2

” 10.9 15.1 4,2

” 22.2 25.2 3.0

DGR 10.5 14.8 4.3

*EERPEMR SUKE L Bl O SIREKEL 0%

Difference between M. C. of veneer at bonding and M. C. of plywood obtaining min.

degree of bow.
Size of specimens :

3X28cm,

adhesive : urea resin,

glue spread : 20g/(30cm)2.
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IKRGAPBMBORFHMOBE TR I, Thick 5 BEIROEE D E/KEEME EHRBERICD S L1X
WZBEWOT, FRO~STEREET RN OBIRE/KBEERICMS Z L IEETH S 928, RDOX S5k
ERIZ X » TS OEIHEE TE /2,

SETHEVERZELZEK (12 2 1mm) 2H0HTEMLASA%2%E %, 1mm2ly BEAIR
ZRIGLORENEEFFIC L 5 T2<K %, Thae—F Ol#sm e EA LM EMmE (83 cm) ol
L, BB X v B R/ N 5 EkRE kD5, ZOFRIX Table 10 D& 51 T, EFARMTOR
REKEN10~11% BED & &, BERE/NE LD EREKBITN 15% THEDEIN4 %TH 5, —
F, TTTHERAURER, BEEREGCOWT, BEERMRPOKSBERERCBIRS e LTCEHET
B, FTVORBEEKREMING BEEESN, LROEGKERERZZDHED 2/3HID, DL
AR O BIREKE L BIMBRR/INE R D EREKEL DEI, HIEHRCEWTALNS X 5 KERE
KBIZE > TRED, BEEEHTE > TIELTH0LEPNES, —RCAETETHLbhTWS
LTI, TOEKBELI~5BBELEZTINS5,

L7cdso T, FVOLEIT { RWERE DL BedOBIREKEIL, ARIMERA S EREEDF
WEKBE Y ZDEKRRBERFIOLLVHEVS Z LAY, $ETORIERER G LGLOEXLFEFELT
oV S5TBbhd, £ LTERMERAR I & » WABRFEOFMHEKRIIEN, EHNTERS
2, —E10~13%L SN TE D, BAIROFEVOED S L7 BROMWIE SRR, & OFEEKEDP S LT
DEKEEZROVIZEKE, Tbb5~10%BRELEZXDHILBTELS,

Table 11. HEE&KEL AROXEMEI L OBILR

Relationship between moisture content of veneer and surface checking of plywood.

b H» x2 L B %
\ Cycle 2 3 4
HIERAIR &7KE8
M. C. at checking 2.2~2.6% 1.2~1.6% 1.4~1.6% 7.3~8.4%
measurement
: A B BREIE B BRERIE K BEIER K MR
('%;71;‘; %Zi?a%o%n-& \ Number 1Totaﬂ Number 1Totaﬂ Number Total [Number Total
engt engt! length length
of M. C. (actual M. C.)% (mm) (mm) (mm) (mm)
Cy-F; (2.5-2.5) 0 0 0 0 [¢] 6] 0 0
Cy-F; (2.5-7.5) 0 0 0.3 1.7 0.3 1.7 0.3 1.7
Cy-Fy13 (2.5-14.0) 0 0 0.6 6.0 5.0 36.7 4.0 25.3
Cy-F1; (2.5-21.5) 0.3 5.0 19.3 183. 0| 43,7 386.0 31.7 277.7
C,-F, (7.5-2.5) 0 0 0 0 0 0 0 0
C,-F, (7.5-1.5) 0 0 0 0 0.3 4.0 0.3 3.3
C;-Fyp (7.5-14.0) 0 "0 0.5 6.8 11.0 77. 3] 5.3 44,8
C,~Fy; (7.5-21.5) 1.0 9. 3| 19.0 160.6 90.7  629.7 42,7 392.7
Cy-Fy (14.5-2.5) 0 0 0.3 1. 0| 0.7 4.3 0.3 1.7
Cio-F; (14.5-7.5) 0 0 0.3 1.3 0.3 1. 3 0.3 1.3
Cio~Fyg (14.5-14.0) 0 0 2.0 17.5 6.8 51.0 2.3 19.8
Cyo-Fip (14. 5-21.5) 1.0 10.8 15.3 136.8 39.8 377.5 18.8 195.5
Cy-Fy (20.5-2.5) 0 0 0 0 0 0 0 0
Cy-F; (20.5-7.5) 0 0 0 0 0 0 0 0
Cy-F1z (20.5-14.0) 0.5 5.8 1.0 10.5 3.0 27.3 1.8 17.5
Cy-Fy1y (20.5-21.5) 0.3 1.7 10.0 -80. 6 29.7  209.0 13.3 123.0

* Number of face checking are shown by average value, Number of specimens : 4,

Species : birch, Adhesive : urea resin, Glue spread : 20g/(30cm).
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Table 11 X, &ML 3 2EHEDL VX LETRENIZIZEALRDRT, bTFrcEROE
KEORPWHICEFHET 1R W LT UTOENR AR E D Oh BT Eiv, LHL, 3EELE,
ERIZLREWIZENML, Z20IREKERLE IEBEREKBOEFVWIDIFEEHNSEL Y, £/, LIROEK
R OBRIE, F—aRBEIREKRITH L TOREKR 20.5% (Crr) DOHEBRB/PE L0 TWBR,
£tk LTREROFED X 5 LR BERIIS L D SRV, k¥, T2 TIXTESRFE@OREN
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ERECEEN TV T ERBEE L LD L ARNIZA LD SN SENIIIER Tk,

EAROREENICOWTRERPDLVAVARRENRDH P 9 P O BEEHCTIIREBRSINRDOE
LT X D IRKE, BIRICHEL V2 LTHT, BIRSHSCENT 30T, BROBEhSERS
NOETFTRWLEERBOWENINEZHEL TWD X 5IcBbhs, Lied-T, RERBEKEOFH
RETEESINTRE, RERIKBLTGGERISAEZ ST DZ LiTind, BROMEMNR L THIUL
ZZTODIEHNDRENVDDOFHPEEENEZELCT L, KEGKEDOL»VIOEFZERAENSEE VD
BUROFEREVZE S, BICERBEKEBOO WIREETEE SN LD, KALTERSHEZ 5
TkY, REEIECZAVIZTTH 5,

EREBORBEERD 513 5IGNH5 R 2 LEFMHIC b BRAEKEE, MHOEWT DWW TORICD
L&A, ERERIPNDNARGOFEEKBICE - TEE D, BUENRBEIREKE, EERMGC
HUTRNARDOFHEKRLD 3~5 ZREOLWELEZOND, 20X 5 hER>OREFICH L
TOLELVEIREKRL, BVROVWTEHESKRE LTRLAELTEWS TEMBTEL S,

4. © ¥ 6]

Dk, BEEROBREKBIZOWTEARDEES, v, REHNE OBFREE4ICKkD, ThbDdm
B LTOLE LV EKROMBEAZHRIT L TE.

ZOFER, BEENTHEL TERRIOEE © BMNE L EIT X - THESKROHEIT > VIHET 5
2, B RS S BREN LS VA, = U 7 BIEEERITIE 5 ~15%, 7 = / — VBIIREERITIZ 2 ~15
% DEHETH I ) BIFLERNSZONS C LREh, T, AIROEVIZOWTIERR, RO
FPNBNAFHCE o TEED, — BT T HBEESKRIIS ~10BBEL#HESND, b
CAROERIENICH L T REERDOEKEMENCHT 2 BESKEUTTHEILEPOLELVX
SBbhb,

ZOXSCENFTROMEAIRE > THFE LV BEIREKRIZRL Y, BRABMCE - TREENDOANE
REINBHEIDHD 558, O EERTIIEREKRII LD X 5%k, 20k b EVWHERIC OV TEF
BEhsb0LBbhs, Lrl, BFAKOAROENP, REHhOT KW EBRRCERSND
B, BHREKRIZI0% UTTHHEBDLELL, TOZLRFRBERERTOV T LIREETH
5, LedioT, ZhOHDOMELKIHNT BEESKROFEMIL, EENOTREKELERL TS5 ~10
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BERELEXDRETHA 5, KL, LIREKERIL S ~15%0HHATH L, ER EOEEIT T LW
0L Bbh, SETBRTIIRERESKEREZ5~10% k%, ZHCHZEbESLEEKEY 10~
15% T 5L, EEN BEVORPLERTREVIEEZ NS,

CORRTLE Y DT TV EEREIRSKRLERICRT 2L EKELIIZ, RADIESDE DIRE
EERLICLE, MUERRIBELDDY, BRI OEEE TORMALNIERL L L2 bFEEK
RYHEBECTHLEENE, MEER—-LARLTIWVWY, Lo T, ZORRICE Y BROKLIRTETH
BLIRE&t LY EKEORERR, DX S—EkdDOhizbDEBEbhs, LaL, ZhbDak
BEEEZ I XTHEOMEARTZERNCTRL, BIRNOEGKEDIE LD EOMEYR &L D TEETRC
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Moisture Content of Veneer Related to Quality of Plywood.
Takuzd Tsursumoro, Shdichi Sato and Masashi Yacisuita

(Résumé)

This investigation has been conducted to clarify the relationship between the moisture
contents of veneers before glue spreading and the quality of plywood constructed with these
veneers, such as bond strength, warp and face checking, and then to obtain the optimum
moisture content at the final stage of veneer drying according to the relationship abovementioned.

The species used in this test were mayapis (Shorea squamata Dyer) and birch (Betula
maximowicziana RrceL), and the construction of plywood and the combination of moisture
contents of veneers are shown in Table 1 and Table 2, respectively. The veneers were glued
mainly with urea formaldehyde resin adhesives and the gluing condition was as follows:

Glue spread : 20g/(30cm)? double glue line, closed assembly time : 5~10 min, cold pressing:
10kg/cm?, 1hr, hot pressing : 8 kg/cm?, 110°C, 3 min.

The gluing condition of phenol formaldehyde resin adhesive used in the test of bond
strength was the same as the above except in the case of hot pressing at 135°C for 5.5min.

The outline of results obtained from this test are summarized as follows:
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1. Relation to bond strength of plywood

On the plywood glued with the urea formaldehyde resin adhesive, the maximum bond
strength was obtained when the moisture content of veneer before glue spreading was in the
range of 7 to 10%, however, the veneers could be bonded adequately in the much wider range
of 5 to 15% (Table 5, Fig 4,5).

In the case of phenol formaldehyde resin adhesive the moisture contents of veneers to
obtain an adequate bond strength were in the range of 2 to 15% (Table 6, Fig.4).

2. Relation to warp of plywood

The minimum degree of warp of plywood could be obtained when the moisture contents of
veneers before glue spreading were slightly lower than the moisture content of plywood at the
measurement of warp (Table 8,9, Fig.8,9,10).

From the results of the complementary test, the difference between the moisture content
of veneer and that of plywood to obtain the minimum degree of warp was about 4% in the
standard condition of plywood production of this test (Table 10).

On the other hand, the abovementioned moisture content of plywood at the measurement of
warp, in practice, accords with the equilibrium moisture content of the environment in which
the plywood was exposed after bonding, and it is usually in the range of 10~13%.

It may be concluded, therefore, that the most suitable moisture content of veneer to control
the warp of plywood is in the range of 5to 10%.

3. Relation to surface checking of plywood

The occurrence of surface checking due to the repetition of moisture-sorption and drying
could be decreased by using surface veneer with lower moisture content (Table 11).

In order to avoid the face checking of plywood, it seems desirable that the moisture content
of surface veneer be lower than the suitable value to control the warp of plywood.



