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The combination of veneers for plywood. Qmm: 2mm: 2mm
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Table 1 IRT & 5 e BEH & SHERIC & b 6 BEOAI L THFh 8 M (30 em X 30cm)$OfEDTe,
Table 1. AROETESR| & R OBIR

The relation of adhesives and composition of plywood.

B & #| Adhesives # B Composition(mm) 52 & Mark
R = B BB B & 3 . 5.
Urea resin adhesive 10211 U-1
R R B BB # & A e o ’
Urea resin adhesive 2:2:2 u-2
N ELLER R i2i1 M
Fortified urea resin adhesive ik
7 1= — L BB a1 A
Alcohol soluble phenol resin adhesive e
KW VB B R S B R A o —
Water soluble phenol resin adhesive e
K V5 Tk B R M 1B 9 % A Y2 . —_
Water soluble phenol resin adhesive e
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D. HERFICHTIESS LVESRE
Table 2 IKRT X 5 REBH OBE, Eﬁ%ﬁ’éﬁﬁ%#‘ono ﬁAdﬁﬁiﬁaﬁ&, ERERE (R
20°C; BAARIBEE 45%) I THEL, ERICHLA, _ &g ,§ Sty
' ' Table 2. %%ﬁJ@MAaAEOEﬁ%# -

The ratio of mixing for adhesives and the data for pr&ssii’igl

_ jU-1 (U2 | M | A | W-1:| W-2
LEEN- NN ' 51 w0l 1%
L Urea resin adhesive 109 100} 100 |-, s
72 — VR RIS ETER R Tt ol
B4 (BriR) | .Alcohol soluble phenol resin adhesive ) .
K Y B B R I R A ' o | 100
Water soluble phenol resin adhesive ) B
3 S A ¥4 3 PZ 20
Melamine powder o
. e s /J\ i H - g} - . NE
Ratio of mixing Wheat powder 10 10 10
(unit parts) - J-2 10 10
i Extender for phenolic re,si'q : .
Water 20| 20| 20|, 20| 20
Ammonium chloride(20% water solution) |
B ff B (g/30x30em)
IR | ss| ss| ss| s 8| s
E 71 (kglem®d
- . = i P 8l 1 10 | 10/ 10 10| 10
b5t # | Cold pressing =3 G
Time : 3 3 3 3 3
®_E CO -
F i hn 2 Temperature
Pre-heating D) 1
Data for Time :
2’
1 kglem®) 0] 10| 10| 10| 10] 10
. ressure
pressie 2 I mE O 10| 10| 110| 135| 135 135
Hot pressing %I‘emperatt(lre 5 :
W (min,
L, J o4l e 4] 0] 7| 10
o EBRFZEE I UHBRER
A, [F<BEAE

ABICTRBIELS HZARIED, AlkDORLEIC, ZOAKIKTCHL 45° OfECHATS
X 3ic Lz, Fig. 2 RZDEBORREYTT.
B. (< 38R
B AEEIEHEHERREN GIRNEEXTHR) M1 SHEO0B LCHEREFR L TERELL,
FRBMTH EH 10m R R T, EEREL L0 tal, BXED A ABRMMNELEC 25
BT, LdbBEDKIZT Y7 Y= b THRIIHRAMGHES, (XL HEML LT LAFB &
Thhb 5o FRBMOKSBETUC OV TUE, I AR (34D OFE, BRAERDORRE%L Table 3
ERT,
C. HEMOEMT
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i | RBAKR (23x23em) RBECKE, E
T FTRAMBATHSL, COBAREACK
RUTID, BRCARRCOEERLLS
Cli, ¥, AL Fig. 2 RTHLM
I3 EEbRE S L, ARIE A
ThTwb, BRD= » SIRBEEMBHEF
T, M IhicEETHS,

o . D. ML AIER
Fig. 2 AMOILS HRBORE AERO SRR 32 43 1 8
The circumstance of weathering test of plywoods. 2 BEIIA Lic, BB A o TZEE S HEA

Table3.- ¥ < » H MW o & %
Weather condition in the exposure period.

F P i cp) (B (dHy) e [ gnon
recipitat- ;53 ou i w
Year Month ion (mm) Fine (day) (day) (day) (day)
1957 3 75.8 19 11 1
4 111.6 14 12 4
5 169.6 15 10 6
6 297.2 6 16 8
7 127.6 6 20 S
8 38.9 13 16 2
9 257.7 6 19 5
10 109.8 13 15 3
11 47.2 15 13 2
12 107.3 18 10 3
1958 1 74.7 23 5 3
2 66.5 16 10
Total 1483.9 164 157 42
© 1958 3 58.6 12 18 1
4 43.3 8 20 2
5 76.7 17 10 4
6 60.9 13 15 2
7 175.0 7 20 4
8 88.4 8 20 3
9 578.6 14 10 6
10 268.5 9 15 7
11 77.5 14 15 1
12 96.5 23 7 1
1959 1 45.6 19 7 5
2 118.5 9 12 5
Total 1688.1 153 169 41
1959 3 93.9 18 8 5
4 174.9 13 13 4
5 186.4 14 11 6
6 133.8 4 25 1
7 74.6 9 17 5
8 136.9 9 20 2
9 169.4 5 19 6
10 212.4 10 15 6
11 116.9 11 17 2
12 170.0 21 7 3
1960 1 33.2 25 S 1
2 9.2 18 10 1
Total 1510.6 157 167 42

&) 1. BRGEHEHERBBEX TR E 1 R SpEERs
2. BKERA AR BT KGR
3. K, & W, 359 Rl aBRAER
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Table 4. # & ® % W
The date of measurement.

W E F A B g 8 & A UD
The date of measurement Expesure period (months)

March, 1, 1957 Start

June, 1, 1957 3

September, 1, 1957 6

December, 1, 1957 9

March, 1, 1958 12

September, 1, 1958 18

March, 1, 1959 24

March, 1, 1960 36

WIBTOMD LT L, UTORELFInotk. WEFEA B LB\BEA % Table 4 RT,
E. RE®WE

V) AROEENRER
I AEEDHIFER LICEAB AR ETIN L, To—ifs b H AR EE U T AR O5 REKEEE
RBH 15 HrRY, BERREAR O, ZO#KRY Table 5 Rnd. RPFOBRMEERLIL, 377
18D 2 BHERBO 5 LU LicfliogERE2 R T 0T, RBREFHRO 1 t 1 FRIOESER (FEiR
LpiR L ORIOETER) TN Licdbor T, r— X1 FROEER (FRIEBR:OMOEER)
THM Licdok L kL, MHOEERBCHIEA% T, L &L, TALOEREME L.

12 ARBPE ORIEIC X 5 AWOESENOETER LR TIcD, X AEFhbiWRROBEEHE
ZERL, BEFLOBETRLE «DFHERC L HRLIcSD% Fig. 3 KRT,

@ AROKREDORE

AROEFENRBA & & D1 ORFI LAROKEORELLORELBE Lz, ZhHOREN
73 D% Fig. 4 TRt

vV RBERROER

A, AWOERHER
1) BRoEEN
Fig. 3 RRINB L5, H
REMIEROBER (A, W-1,
W-2) Tik3ERMIE ARRE L
TR, ARNEROEFEIED
0% BEDET THBDIEHL,
REBIEROBTERITIX 9 » A
#T 50% BECET Li, k¥ _
REMISERH (U-1, U-2) < R % pn — e
13X 5. HA M (A) Exposure period. ( Monthes)
32 FBRCRARROHEEL L £

Fig. 3 AREENOETOHEE
BEETHD, 3FEHITITAMELN  The ratio of deterioration on the adhesion strength of plywood.

2 8 8

Ratio of deterioration T 2 (%)
B8 38 3 3

S
T
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. Table5. & & © # & N R B & F
The result of adhesion strength test.of plywood.

Broken glue line

Kind of Egepz?iil-:lre Adhesion ‘Strength . (kg/em?) Wood' failure (%) - (piece)
Plywood | (ronths) | Ave. | Max.~Min. | Ave. | Max.~Min. | T | L |T,L
Original 16.6 20.0~13.9 95 - 100~70 - -
3 10.7 12.3~ 7.7 82 100~20 2 | 13 0
6 9.0 11.1~ 5.5 25 90~-10 2 | 13 0
U-1 9 5.5 6.8~ 4.3 27 - 50~10 --| o | 15 o}
12 5.4 8.6~ 1.9 34 . 70~10, 0| 15 0
18 4.3 5.6~ 1.2 9 20~ 0 2 | 13 0
24 1.9 3.7~ 0 0 : 0 1 12 2
36 FIE
Original 17.4 20.3~13.2 90 100~50
3 14.0 15.7~10.8 93 100~80 10 0 5
6 13.3 17.3~ 9.9 36 | 50~10 8 6 1
U-2 9 9.5 13.2~ 4.9 33 90~10 7 5 3
12 7.8 11.7~ 4.6 32 70~10 9 |5 1
18 5.7 7.4~ 2.2 4 10~ 0 3 12 0
24 3.5 7.1~ 0 0 0 o] 15 0
36 R
Original 23.4 28.1~17.6 | . 100 100~100 . .
3 15.4 17.9~12.9 81 100~ 30 1 11 3
_ 6 15.9 17.6~13.9 60 100~ 20 4 |..7 4
M 9 11.5 13.6~ 9.2 72 100~ 40 3 11 1
12 15.0 18.5~12.6 70 100~50 | .5 | 10 )
18 9.7 ‘12.3~ 6.8 23 80~ 10 T4 11 0
24 . 7.4 9.9~ 5.5 12 30~ 0 4 7 4
36 5.7 7.7~ 3.7 45 80~ 20 7 7 1
Original 16.6 19.7~13.5 7 10~ 0
3 15.3 18.5~12.6 15 - 40~ 10 4 11 0
6 16.5 18.5~14.5 33 50~ 20 1 14 0
A 9 13.3 16.0~10.5 33 50~ 20 3 11 1
12 14.0 16.3~11.1 33 50~ 20 6 9 0
18 16.4 18.2~13.6 21 40~ 10 5 10 0
24 13.9 15.7~10.8 48 100~ 10 9 6 0
36 12.4 13.9~10.8 91 100~ 30 13 2 0
Original 16.8 20.0~14.2 59 100~ 10
3 13.2 14.2~11.7- { - 67 100~ 20 4 8 3
6 13.3 14.5~12.0 43 90~ 10 4 11 0
W-1 9 12.4 15.1~ 9.9 46 80~ 10 9 4 2
12 11.8 14.5~10.2 56 100~ 30 . .| 2 12 1
18 10.7 12.3~ 9.2 61 90~ 30 8 7 0
24 9.9 11.4~ 8.6 16 40~ 10 o | 15 0
36 11.6 13.9~ 9.9 45 80~ 10 7 8 0
Original 17.8 22.8~14.2 75 100~ 40
3 14.9 16.6~12.9 - 53 100~ 20 o | 10 5
6 13.6 15.1~11.4 91 100~ 80 o | 15 0
W2 9 15.6 18.2~13.9 76 100~ 20 0 9 6
12 17.0 18.8~12.6 73 90~ 40 8 3 4
18 15.8 16.9~13.2 17 30~ 10 2 7 6 .
24 12.2 15.1~ 8.3 61 100~ 20 6 9 0
36 11.8 . 13.9~ 9.9 45 80~ 10 7 8 0

EL e COMBIRBEROTEC = » 2 L YIRS 20~30mm DHMENEL CTfzo HERIRRIE
BeER (M) (R X VBT RFAERER LT B, RS BEHH & 1R 275\ b
BRIERTIRT A = — ABHRTEE X 0 DVRRE BT 5. BRAZROBENTL, AREAKD
BRI L UCHEE S 2 BB A THR T 5 e » X BERBEIEROBREH B ETH 5,
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i3
6 Months

TABE R ALV LR AL
12 Months

M .
Fig. 4 B|ROKREDIRAE
The appearances of exposed plywood surfaces.
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HEFLSH D L 5EFRINT B, ik LKEHERBRIE T, 1< ARBREIM & KBRor 0
HBIRIIRRD Ll potee RIS 7 A2 — A ERSIE TR EMISROB A OMOERERL, 1
< HRBHIMAEL s oh, ABRIIMMT 5&EEL B,

() BhfETER

B LIcBSERIC D\ Tk Table 5 RT X 51, B0 X5 AEMERTEREE LRI,
LRI i L BiK & O OETER (L) TRl 2EANEL BB bl £ AERM/EL LTERELS
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DEELLNDY, FZRBUSBETHS0, 2V ) - (LD REBIEBECKE Lo
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@ ARORRERE L B7ESH '
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ThHLEELLND,
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W & A

W ARBREIEHE 3 » A HTILT v YO ERKES b OICRIETSH 525, 6 4 AL L TR LTS
KEcieh B2 BEL, L AHHIRR RS ONTET ETRENELKOTW 5,

(2 =mEEh

FERERORECIL, RECEHA LT 5EE L MERCRE LicEh estby, tickEgEho L)
WREYEL T3, FERED LTW5EEE, 6 7 F BEE  CIHENERCECBELHEOTH
35, FNUETREEOISBEEI R, ¥ RBICH O TEER» LERNE LT3, HERIC
RELCENE3 » A HORBC 3 T TV 02Rb bh, MRFBZLCIFEHETRIN b AN EF
L, EEBEO LEED X 5 kB RE2TW5,

chboREEHN, AROELISREEOABRECET L L DHEDOHILELETHH, ALK
WThBUEZNBET bRV EDThH D, IO TARLAERACHER LBSitt— v 1 AFc
I AMEORBILURULELFERETHA 5,

() AHRORFHERE X L REEIh

AWORBERE I 1mm & 2mm OBEEBTHREEHNCOWTIX, TRCOEE 2mm K
BROHBKRELBD b, T7obh, RECEHO LCETIAX Y, XEEUNLOBIAETWEN
ZHot,

C. fhORERLDLE

BARORRIL ARBRIFTRO L 51, RRBORSE LM, RBEOHERBC LY, FELIFEIHh

23D ThHD, IOTEAOWMERED > D, KEARER JCEEORENO $ OLES, TORRE
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The deterioration of glue joint integrity caused by natural exposure test.

REAFHBE Lo
@) =2V yHRERRITOHE
KREOFRRARFTOAWDEL AR FEECHE L TR ECEEIRTE Y, 10 E£RORBRE
ErBEIRTWBEY, ZOERY Fig. 5 KR,
(?) Knienr O3
WEDRERBRITO KNieuT b0 5 A FROEL ARBdHh FEECHE L TR LCEEIh TR Y,
5 R DRBEE RO HE XT3, '
(a) AREHIETIE, ABBIVF 1772 L OFERV LAHLER LTV B, KHEDSH LI
L,
(b) HERRKMAETIE, 36 7L 50 A A, FHLT 42 »A (3D LMLV 5,
(e) RIEMETE, 12 L 35 #H, FHLT 22 »B GU24M) CCdELTV5,
Q) FEEBORBRER L DR
FEORBIRIL Kvienr OREDOKER LF—HKT b0 LEX bRBD, ~ UV VHERRITO
MRV D REVERMNREN TV S, SHIZAROME, NERE, (£ AOKREME, HESF
L OERTFEEIND Z LNB WD ThHS,

vV 5B E

77 YAERDRBEL HRBE T\, AROMBHAEO —%hE 5 5 D OEREYEM Lz, KO
TR GER 3 5 BEAIC X 2 BRI AV S DL E X, Table 1 KRTHEERCTARLIED,
BHNEHERBRBME 1 SRR Lo, Bl 45° ENOREREEL, 1957 £3 A5 5 3FEMORR
EL AR, TOBRELTRDZ LR BEER,
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IREEEI TR £ T, MR RISERERC b HOBRIED 20~25 SEETH O,

AR TIIRRSIEROEFROEHE, (L AHHNRL BRI OWTETT2ERNHI I
RENIOEX L, HRBEIER TR OFEFIEEED bhigh 2.
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Studies on Plywoods Rep. No. 12.
Weathering tests of plywood panels.

Masashi Yacisurra, Michitoshi Saca and Takao OkANISHI
(Résumé)

Tests of plywood panels subjected to weathering have provided data on the durability of
different adhesives under outdoor exposure.

The plywood test panels, 23 ¢m square, that were made of different thickness of Lauan
veneers, had been exposed for 3 years since 1957. The combination of veneers for plywood is
shown in Fig. 1, the relation of adhesives and composition of plywood in Table 1, the ratio
of mixing for adhesives and the data for pressing in Table 2, and the date of mesurement in
Table 3. The panels were fixed on the stands towards the South, at an angle of 45° and set
up on the roof of the Government Forest Experiment Station (Fig. 2).

The adhesion strength and the appearance of surface of plywood in the exposure period of
3 years were recorded as follows : .

(1) The results of normal adhesion strength test of plywood according ‘to JAS (Japanease
Agricultural Standard) is shown in Table 4 and the ratio of deterioration of one in exposure
periods in Fig. 3. After 3 years exposure, the adhesion strength was decreased 70 % compa-
rative to original in phenolic resin, 20~25 % in fortified urea resin, and rose on the edge of
plywood in urea resin. . :

(2) On the appearance of the plywood surface, the wood colour and the surface check of
plywood was influenced by outdoor exposure, and after 6 months éxposure the panels could
not hold the original appearance on the surface.

(3) On the thickness of face veneer of plywood, within the limit of this experiment, the
thicker one was inclined to come into force in protection of glue lines of plywood, but showed -
opposite results in surface checks of plywoods.



