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Joint of core veneer (unit. cm).

. Table 1. MHigoH#ELRSE
TR LT, ERMTCITPRRBELRLD The combination of veneers for plywood.
HOE S OB A,
‘ ) EEE | <] w® Core veneer
ELRI, IHIOMoW\CFig. 1 Face and a M| b Mg a,b HRODBELZDZE
i LR s P I aihelt | Dby | Thé dferent trickns
B Lomm B > L, baamL | em | G (mm)
0.7 1.6 1.6 0
fcﬁﬁ@?‘é%ﬁ/ﬂc gt’ﬂﬁbf %% 0.7 1.6 1.5 0.1
o0k, XOTHERE 1T 0.7 1.6 1.4 0.2
Table 1Rt 51 b BROES % 0.7 1-6 1.3 0.3
0.7 - 1.6 1.2 0.4
ExHZ LX) 5 ADOERERL.
(E) E®EH Tal?le 2. E #&% E H
The applied pressure on the plywood.
Ry b7 VARET B EMHEN E 7
HRI  Skglom, 8kglom® i F A Pressure (kelem”)
’ T(I;fe jﬁﬁffe'ffr ‘%ﬁéﬁﬁ% U %‘é‘lﬁﬁ@& rU
k 2, 8k 2
B 5 kglem?, 8 kelem veneer On all area | On the area
LB 5 kglcem®, 10 kgfem? of plywood of a part
T =B I | 2#HIE S 10
ERVR Experiment I |2 pieces joint 8 16
COBCMELIL D LRBIX,
3 4 11.4
BRI ES DRRA S SBAICIEE  proe Poeri 11| 3 piover ot o
WHOENIECRREROTMS (G
B I | 3 ¥ S 8.3
¥aBiR) il U»EHL, FiREK  Experiment T0} 3 pieces joint 10 16.7

DS (b B IXETIH b

e WHERRED D LEX b, Tihbb,

HEINAES (5, 8L 10 kglem®) % a Bz oI5

DHCEPINIc: UTEHE LRI Table 2 KRT, SO X 5KTFELLENOHEL B IZTHE
EoEHN a BiROFSIb D, —JF b BROMAITES 2 b D@ v e 5 S IEDHERI /s
BLHBEBETH B, MENRERORECH—LHHAET, Thick ) EROMBCEZELEL, ¥
MRBELOIETHRER LS L EZ bhb,
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1/100 mm) W THIE L, F—BERHTHE L0 LORROEAEI & Lic. BERDOAROEI O
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The thickness of core veneers were measured

in the part of x mark (unit cm). hoOBEI dEHFEROBEWDORE
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Table: ‘3. &
‘Measurement of thickness of plywood.
% B I Experiment I 5% B I Experiment IL 52 Bx M Experiment I
2 #ix ¥ 2 pieces joint 3 ¥ ¥ 3 pieces joint 3 ¥ur¥ 3 pieces joint
N e kg L - g
£ R 0 U e e BB B WK B R IR P LB R Ry s o ER
% ﬁjﬁ; diﬁeéntagEFKgEAgng a—b |50 The EAgng a=b 9P| The A )5133 a=b |72 The
Pressure | thick- | measu- | before | after before | o qp . |differen-i o b | afier | Pefore adhe. |differen- before | per | before |, ghe. |differen-
ness of | rement |adhesionfadhesion/*dP€Sion| “ioy | € bet- ||, dhesion|adhesion2dhesion| “gop [ ce bet- || adhe- | 3y 5. adhesion) “ ) ce bet-
core ween . ween | sion ween
veneers A and B| A and B A and B
(kglemD| (mm) (mm) | (mm) | (mm) | (mm)| (mm) || (mm) | (mm) | (mm) | (mm)l (mm) I (mm) | (mm) | (mm) | (mm)l (mm)
0 a 3.22 3.089 0.131 3.19 3.077 0.113
b 3.199 3.083 0.021 | 0.006| 0.116 3.186 3.072 0.004 | 0.005| 0.114
0.1 a 3.228 3.105 0.123 3.183 3.084 0.099 2,989 2.889 0.1
b 3.122 3.018 0.106 | 0.087] 0.104 3.106 3.016 0.077 |'0.068] 0.09 2.88 2.874 0.109 | 0.015 0.006
5 0.2 a 3.224 3.118 0.106 3.175 3.05 0.125 2.98 2.867 0.113
b 3.01 2.927 0.214 | 0.191f 0.083 3.011 2.943 0.164 | 0.107] 0.068 2.737 2.739 0.243 | 0.128] 10.002
0.3 a 3.168 3.073 0.095 3.2 3.021 0.179 3.005 2.814 0.191
b 2.919 2.841 0.249 | 0.232] 0,078 2.894 2.824 0.306 | 0.197] 0.07 2.728 2.697 0.277 | 0.117] 0.031
0.4 a 3.188 3.055 0.133 3.176 2.968 0.208 2.961 2.805 0.156
) b 2.733 2.654 | 0.455 | 0.4011 0.079 2,743 2.698 0.433 | 0.27 0.045. 2.471 2.527 0.49 0.278| 10.056
0 a 3.215 3.041 0.174 3.181 3.045 0.136
b 3.201 3.022 0.014 | 0.019] 0.179 3.20 3.028 |4+0.019 | 0.017} 0.172
T 0.1 a 3.231 3.034 0.197 3.177 3.019 0.158 2.966 | 2.789 0.086 {10.005 0.177
%%H}: b 3.128 2.944 0.103 | 0.09 0.184 3.11 2.976 0.066 | 0.043; 0.135 2.88 2.794 0.086
0.2 a 3.222 3.069 | . 0,153 3.17 2935 0.235 2.886 2.72 0.19 0.046| 0.166
b 3.004 2.914 0.218 | 0.155] 0.09 2.998 2+870 0.172 | 0:065 0.128 2.696 2.674 0.022
EBRTI:10 0.3 a 3.16‘8; 3..90'_ ‘ : » 0. 168 3.179 |*» 1-2*(,‘-883. S Y] i AO.296‘.} .,2.9891. 2.797 0.265 | 0..116] 0.192
b ff 2.909 | *2.791 0.259°1 0.209, 0.118 2.908 | '2i789 0.271 | 0.094] 0,119 2.724 2.681 0.043
0.4 a | 3.181 ‘. 3.004 . 0.}‘77 3.179 | 2.914 0.265 _2.927 2.686 0.471 | 0.189] 0.241
b 2.734 1 2.630 0.447 | 0.374] 0.104 2.741 2.681 0.438 | 0.233] 0.06 2.456 2.497 10.041

T: bEFDOFRECHE

b parts are thicker than a parts.
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Table 4.

D

AR 0 # B R B KR

The result of adhesion strength of plywood.

& BN
Dry bonding strength test

o | WEnER
: a b
E 7 The different al Gl & %
Pressure | thickness of B & 7N KX O#OX ® A 7N B
core veneers |Adhesion strength (kg/em?®) Wood failure (%)\Adhesion strength (kg/em?) Wood failure (%)
¥ ooB & K| & S Bk K[& h & K|& /AN|F & K| & /b
(kglem®) (mm) Mean | Max. | Min. Mean Max. | Min. Mean | Max. | Min. Mean | Max. | Min.
0 15.2 17.0 13.8 57 100 20 14.5 16.6 10.4 71 100 20
0.1 16.0 19.8 13.9 54 100 10 16.5 19.8 12.6 58 100 30
5 0.2 16.1 18.1 13.6 46 © 90 0 18.3 21.4 10.4 62 100 10
= B I 0.3 15.4 18.2 8.5 27 100 0 17.1 21.0 14.2 24 60 0
0.4 16.8 19.2 13.4 44 100 0 17.7 21.8 6.4 40 100 0
- (] 15.5 17.6 12.5 43 90 0 15.1 18.9 12.3 47 90 10
Experiment I 0.1 17.6 | 20.0 | 14.7 62 100 0 17.1 | 18.4 | 14.1 81 100 40
8 0.2 15.9 17.8 13.0 45 90 0 19.0 21.3 16.6 82 100 40
0.3 19.3 21.3 16. 67 100 0 20.4 23.2 18.4 17 90 0
0.4 18.5 20.2 13.1 59 100 0 18.0 21.4 11.8 54 90 10
0 15.8 19.2 13.8 69 90 50 16.7 20.0 13.1 73 100 10
0.1 16.0 19.8 11.5 67 90 20 17.2 20.3 13.4 70 100 20
5 0.2 17.9 20.8 14.4 55 100 20 18.4 22.9 15.7 68 100 20
= B oI 0.3 14.9 18.2 8.0 79 100 0 18.7 21.1 13.9 70 100 10
0.4 16.2 18.9 6.9 71 100 30 18.5 24.2 12.0 54 90 0
. 0 15.7 18.6 13.3 75 100 . 50 16.9 18.4 14.7 63 100 0
Experiment 1T 0.1 15.5 | 19.7 | 11.2 63 100 0 16.6 | 17.3 | 13.6 53 100 10
8 0.2 15.1 19.2 9.8 61 100 0 18.7 20.2 14.9 43 100 -0
0.3 17.2 18.4 15.8 33 80- 0 19.5 22.1 16.6 74 100 0
0.4 16.7 17.6 14.2 35 70 0 18.5 24.2 14.6 43 100 0
0.1 15.6 18.7 13.3 77 100 20 13.7 14.9 11.2 56 100 0
5 0.2 15.6 17.6 12.8 74 100 20 15.0 18.6 9.8 90 100 20
= B 0.3 15.8 18.2 12.0 67 100 0 14.6 18.1 9.6 66 100 0
N 0.4 15.7 18.9 13.8 92 100 50 7.7 12.8 4.0 18 100 0
P 0.1 16.1 19.4 13.8 60 100 0 15.3 17.4 13.0 76 100 0
Experiment 1I - 0.2 16.0 | 19.2 | 14.7 50 90 0 15.9 | 16.8 | 14.7 87 100 50
0.3 16.9 20.6 13.0 73 100 0 14.9 17.9 10.9 69 100 10
0.4 16.8 19.8 13.4 63 100 0] 9.3 13.1 5.4 23 70 0

— P01 —
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(Table 4, o 3 )

Hot ‘and cold. soaking test, g = w - e —
a =i o : ' b w e i The number
# K3 71 A e B 3 ’ T of test pieces
Adhesion strength (kg/cm?) Wood failure (%)| Adhesion strength (kg/cm?®) W failure (%)
— ENECEE B _HNF BlE K|RKE DMNF BIE K[E NMFE B } B K|& b _
Meéan Max. Min. Mean Max. Min. Mean Max. Min. Mean Max. Min. Piecgs
11.5 14.4 10.6 4 30 0 13.2 13.9 12.6 0 0 0 14
15.9 19.2 13.4 10 30 0 17.8 19.8 16.6 33 50 20 14
. 13.6 14.9 12.8 0 0 0 18.6 20.6 16.5 17 50 0 14
w BT 12.1 14.6 11.0 0 0 0 13.9 19.2 10.4 2 10 0 14
’ 14.7 16.6 11.8 0 0 0 18.1 20.8 14.1 4 30 0 14
. 13.6 15.4 13.0 0 0 0 16.6 20.8 '13.3 16 40 0 14
Experiment I 17.1 17.8 16.6 7 20 0 15.0 21.4 13.0 10 70 0 14
12.5 14.1 11.2 0 0 0 18.2 20.3 15.7 19 70 0 14
16.6 18.1 13.6 0 0 0 14.8 16.3 1346 0 0 0 14
15.1 16.8 13.4 1 5 0 15.5 19.8 10.7 0 0 0 14
15.3 17.9 12.2 47 90 0 12.9 17.3 11.4 37 100 0 al4 b28
15.3 17.3 14.6 43 90 0 13.9 18.4 1056 36 100 0 al4 b28
17.6 19.8 14.1 48 80 20 16.9 23.5 11.8 46 100 0 al4 b28
£ B I 15.2 16.0 14.6 50 100 0 13.1 16.8 9.9 46 100 0 al4 b28.
12.6 13.4 11.2 60 100 0 15.6 20.3 11.2 36, 80 0 al4 b28.
. . 17.1 18.7 16.0 27 60 0 13.3 14.6 12.0 42 100 0 al4 b2s-
Experiment | 57 16.0 11.4 4 30 0 18.8 21.9 12.5 55 10 | 0| al4 bz
12.2 14.1 11.0 0 0 0 16.0 18.4 13.3 40 100 (¥ 0 al4 b28
18.0 19.5 15.2 7 30 0 13.0 20.5 10.2 46 100 0 al4 b2s
12.8 13.9 11.0 0 0 0 18.6 24.2 14.4 53 100 0 al4 b28
12.4 16.6 10.1 17 80 0 9.3 12.8 8.8 2 30 0 as34 bl7.
: A 12.4 15.0 10.6 12 40 0 15.0 18.6 10.1 43 9 |™ o azx bld
£ g 12.6 17.0 10.4 17 100 0 13.5 17.6 9.9 31 09, |7 o ags b1z
13.2 15.7 11.2 29 80 0 8.4 12.5 1.9 23 100 |7 0 a28 bl4
. V"- ‘_“.‘_ .". N 9 .
. - 15.6 17.4 10.9 36 80 14.9 17.0 12.2 71| L. 100 0 a2 bl4
Experimént T 1575 15.2 10.4 11 70 : 9.6 10,4 . 9.0 0 A g 0| a28 bi4
12.8 17.6 . 9.9 24 90 14.8 18.6 10.1 30 100 0 a28 bl4
15.3 18.9 11.2 34 90 7.4 9.6 3,8 2 10 0 a28 bl4

(g - 06D Q1T 50) W EBNME
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DPRECTELNS Z L2 E D LAD bR, L LFIRERE AV T EBIC RSB ED, ik
0.15~0.2mm BEDOEL YN UL EFRFEO0SBEIE,  PROBEEFOHELOES DERS 0.2
mm P\ CH BBHTIL I DEHRRDORRHFED b { WIREBFBE S hico AERTIUED XS5 1T
BRI, COZ LIXBREFROES L LT OVHIRBC I 2EFRI VS EEEI 0D LEL
bitss

(B) afofttyBEE~0HE

(1) HEfnc X s EMmR

B2 EFINCAER L7058, MEAC IO TEROAEAER X VB CEIOEGRIMELNRS, &
DEPIRICE I DERN HOTHEFIIL,  BORFIURAERIWLIBEL K& 530 LELDR
%o TOEMFINICEIG BT a BIRES & b BIRES L e oW TERENREEL, ZO#ER%Y Tables
iRde =® Table 5 s HEBR I, Tk LUOMIDOWT 5kglem? ¥ 8kglem® F 1otk 10 kglem® % g
T, BRWETIDOKRE 8kglem® Fiid 10 kglem® DFPEMENKE {722 T 5% EMEOKX
BB LIIMRARDOEINEL LB L ThHB. OB aBRHA T b BIRHS THRA—EATH
Do RICHIRBERDOE S DERDO KN X 2HBCOWTRPHREOBE IS (2 BiFOHA) TiIER
TIRBILTiLd & 05050 bhvigiorst, SRITE LU LTIRE S 0EBEAKT bICONTE
MRPRICIRBEA TH O FROFEEES (b BEFEOHS) TIHEI DEREN KL BICONTHIE

Table 5. @ 23

Compression ratio by pressure of hot press.

R B O _
Faoz BT %{peri%ent % %x ri%ent g ]%{peri%ent ]]g
The different | The part pe
thickness of |of measure-
cor«z ve:;eer ment Skglem® | 8kglem® | 5kglem® | 8 kgjem? 5 kglcm? 8 kglcm?
mm,
a 4,07 5.42 3.55 4.27 — —
0
b 3.63 5.6 3.58 5.38 — —
a 3.75 6.1 3.11 4,98 3.35 5.97
0.1
b 3.33 l 5.88 2.90 4.34 0.21 2.99
a 3.28 4.75 3.95 7.42 3.79 5.75
0.2
b 2.76 3.00 2.26 4,27 10.07 0.82
a 3.00 5.30 5.60 9.32 6.34 6.46
0.3
b 2.68 4.06 2.42 4,10 1.12 1.58
a 4.17 5.56 6.55 8.35 I 5.27 8.24
0.4
b 2.89 3.80 1.64 2.19 ‘ 12.22 11.65

FEHEE(%) = BiR O HAEI —SROEX % 100

Compression ratio (%)=

B o4 AAE X

thickness before adhesion—thickness after adhesion

%100

T BEERE IS LISEE

The thickness was increased after adhesion.

thickness before adhesion
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P
RN BERRIL DA, ZOBEIER I Tl OEHAIRBEE T, ERIMCIMEREI X

DENTEHAE L DOk, COBRENLRA LTERILE L UMOMA R a MACENLEH L THb
BIEACS B D EMRRIAE , ABCDB/CITEIR LI, BLERMOEERDOBAR
ZOFEASE L

2 EEWBRCRT 5EROEI OB
MECERRLOMENOSHEE L1, I TCRARDOEI»OERYEBRT 5, LavLEHRE
EROBEIIBMREL, EMRBOKLHBEIEICHTBHE I BKRE L AROEITHEL LB EAT
b B L
BROBEENHOE S OBRLHEME (Table 3) »bRFTIUL Fig. 3 785, CORNBD LA
ThHHLICEIOERDOL L PRLELISRCLOTHLLEIDOERIE L TED, FRORED
NBEBELEBECBRLA—Th %,
| ERTTRERNCES DERASOLBACE, ABIC LT b SEFNCHE LTS ORRICE
VCEOERNEROKRECBE L LTHbh T 5, BRI TIEROECEHS (2 #7) 2855
(b|A) X WEBFOMBTEIDENAESRFRINTWBD1, BWRFOEMENKIDID LE
2 bhps FLERIKFRET LS CEETIRVS, EENOEIOXRCAVEOERRARORELC
B L THbh A ERARS D, ERMTIRAROREC TN % BB VS AERD 3 EHOPfE
FEARD 5 L TRIPHEVEDEDTH Ok, ZhiIHWEHS (bOHH) OEIOELE (EfER)

Experiment 1 Experiment 1 Experiment iy
RB® 1 ERI T RI
C28 B 3 | B €3 KB
5 Drcgur"e L« 2pieces jolnta’ ¢ 3 pieces joint > « 3 pieces joint »
2 e 5 8 5 0
thickness
of differexe %'—  r---e-=eq B proeemiy Feaeoereq
P l_,_ " ,ql
% —
\ % — !
- [ | et B ———
30_ —---j_ - Z--_--‘ !--J Py - = |....=
wo ’—" —' ‘) 1 TR B SO
— 1 '
% — l
n— [ [ re==n o= o
e — = e by N
@ — ~ j L
= ———— —— ~== r===9
0— i - b . } ~
= I S a0 e R e Sl B A
f— : —-] ‘-~'—- e
2% ——
R - ol i ' ‘re-mq Fe==n )
[ 1 1] . 1)
w o ' — S
S e . o .i i._ oM
26_ H s + b
pra— b--ad LL.'..'.J ]

Fig. 3 AHRDOEIRCOWTEETHRIC BT 28R
The relation of the thickness of plywood before
adhesion and after one.
---------------------------- #:% 7 Before adhesion.

&% After adhesion.
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BRIV, BHEMLTCHWBBELD 5D THbB.

bk, PRCEIRERDS S BRY SEHOHETREADLR TUEOLART, BROAELEI
BROE LY BEIOBRY, WEME (Table 3) 2 LEFER (Table 5) LEX (Fig. 3) EHEELIX
BARL, RFLT, 3@OPHROREALRAT, RECEHLhBBE -2 I THINER T OB
ERERTH BEEER I

(C) ARDEBRBIN~DEE

Table 4 TRTEENRBER? D, ERI, Toa, bEFHkIUERIO a ikt 58E7E
EoWVTi, AEROTHEACIRAREIRD bhitshol, Lis LERIO b 5 OBE TP ER
DEZDERNRC IS LAETTHEERFAD bt LOTAROEED L VBRFTIUE, ERIMOZ
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Studies on Plywoods. Report No. 11
On the effect of the core veneers, jointed with

veneers of different thickness.

Masashi Yacisaita and Takao OxkaNisHI
(Résumé)

In the studies on plywoods (Rep. No. 6 and No. 8), we reported that the core veneer
should be one piece or one piece joint core.

Now, in this paper, we report on having experimented on the effect of appearance on
the surface and adhesion strength of plywoods, in the case of the thickness of each veneer of
core being unequal, when the one piece joint veneer is used for the core veneer of plywoods.

(1) Test specimens

Species Lauan

Veneer Sliced veneer

Thickness of veneer core veneer 1.6, 1.5, 1.4, 1.3, 1.2mm
face and back veneer 0.7 mm

Size of plywood 20x20cm

Moisture content of veneer 9.0~10.0%

Construction 3 ply

(2) Core veneer of plywood

As shown in Fig. 1, two or three pieces of veneer were jointed to form the three kinds
of core (A, B and C shown in Fig. 1). The core A was used in Experiment I, B in
Experiment II and C in Experiment M. The veneers marked ‘“a’’ in Fig. 1, were those of
the standard thickness (1.6 mm thickness) and the thickness of veneers marked ‘“b’’ were
variable (1.6~1.2 mm thickness) as shown in Table 1.

(3) Pressure in hotpress

The pressure shown in Table 2 was applied in each case. The applied pressure was
given firstly in the part of plywood with ‘““a’’ veneer, so the pressure given in this part
was accounted in this table.

(4) Items of test and their results
(A) The surface appearance of plywood

The linear unequal match rose on the surface of plywood in the jointed part of core
veneer, and the photographs shown in Plate 1~3, were obtained. Of course, the more the
thickness of each veneer of the core differed, the more clearly observable the defects were.

(B) Measurement of thickness of plywood

The thickness of each veneer was measured in the part marked * X'’ as shown in Fig. 2
and averaged in each veneer. Before adhesion, thickness of plywood was shown in the total
of thickness of each veneer 3 ply, and after adhesion, was measured directly. This result
was shown in Table 3.

(C) Adhesion strength of plywood

The adhesion strength of plywood in ‘““a’ part of core veneer and in “b’’ part were
tested by dry bonding strength test, and hot-and-cold soaking test, and Table 4 was obtained.

From the result of this experiment, the linear unequal match appeared more remarkably
on the surface of plywood in the jointed part of core in the case of Experiment I and II than
the one of Experiment M. But in the adhesion strength of plywood, the case of Experiment
TI showed very poor adhesion of plywood in ““b’’ part of core veneer. In the extent of this
experiment, ‘the difference of thickness of each veneer used for jointed core should be less
than 0.2 mm.
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BHI~12 RHRI EGHFES 5kg/em® BEH13~16 EBRO EHES 8kg/em®
BEH1T~20 ERM EMHES 10 kg/om®
Experiment I. (Phot. 1~8) The vertical line in the middle of the surface of each plywood
shows the jointed part of core veneer.
The right side of plywood is a part and the left side is b.
Experiment II. (Phot. 9~16) The 2 vertical lines in the middle of the surface of each
plywood show the jointed part of core veneer.
The middle part of plywood is a part and both sides are b.
‘Experiment TI. (Phot. 17~20) The 2 vertical lines is the middle of the surface of each
plywood show the jointed part of core veneer.
The both side plywood is a part and middle part are b.
‘Phot. 1~4 Experiment I. pressure 5 kg/cm? Phot. 5~8 Experiment I . pressure 8 kg/cm?

Phot. 9~12 Experiment II. pressure 5 kg/cm? Phot. 13~16 Experiment II. pressure 8kg/cm?
Phot. 17~20 Experiment M. pressure 10 kg/cm?

AR oEXEOIRKE
The appearance on the surface of plywood.

(BHRFBEOATHFIPIRBIRDODEIDER YT T, The number on the surface
of each plywood shows the different thickness of core veneer.)



