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| B4 28198 (58 34
ARBEBEBCLIA LY v — o
MEEA—"—V i 0B B I
F == U4 SO M R R

wnoox B R®

I #

il

BWEBAD D & ETTRBE T CHEAT 5 0Dt BICSBRmKEOBEER % H\ 5 DA TR+
4THOT, ARBIEEC X AREAEY Ty, BEOWIKYE, WERMEZMETIVERLD, LY
VY=t ERA-A-VATBEILREDT, ARCThLOUE Y %, TR AREMET 55k
RHLZTHZLEENL LT, Y OO\ 2 ARBEIESER, Tihbbr7z/ -1y
Y- rREBA - A VA BROBEEOBME L, RAEL A, EARRL EC X sMHEERBRERIC>
WTHRET D, ok, COWRRLBNE - 2 BOFRMKE A, HOEEEO LS vy — X BA -1
— VA BROWTTR 23 D TH D, HERO—MIEHM 35 £4 A, BERAMESRERC B THEE
L7,

AKRELITIE D Chich, HHRITRE W IERFA AT ESRREIR, WEET LB« AT
DOIFREME, KBEEREEE, V2 vy— A -~ V1 RROEARRCEE ¥ 5 2 b i-5mkss
HABE, MAREAHMBE, FEARROBETHEICOWTIERW W RS SRR hE e
TR BHBLET,

I LPro—pbEr—i—L A AR0RE

1. LS2i— ORI
i) sk s EBIgEsR () Floatation system coating machine CiREHMEIIATHY CIk Lo,
i) MiE PTG LCPE (PH 7.0~7.3), KEEORKRMEIEY T, KOZILEIEDOIOT
b5,
(a) = (Solid content, LI# S.C. LMFET %) 46.5%
(b) (@ % S.C. 5S2%IREEMEL, A%/ —AT S.C. 46% CHFR
(¢) @%&2A%/7—1TS.C. 2% CHFER
Prsrs (12~15°C) DOESEIL (@) 0.7~0.9, (b) 1.1~1.2, (c) 0.6~0.7 #A X Ttz
i) JRAE Table 1 Kl 28, Tabbs77 b 78, EX0.12mm 030 (FiEEF

(1) KRHBH RS RFHERRFRZR
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Table 1. v vy — +AEKOME B-Pa) 4522757 TR,
Properties of base paper for resin sheet. -
s pap E%0.05mm Db (FHES B

JESymbé&iIE of basﬁs paper? B-Pa B-Pc Pc) L&BERALI,
S 7 o BOE KP BKP V) vovy— b oAt E
Kind of pulp MTLESHREE (130~140°C T 10 4
F Thici’fness (mm) 0.12 0.05 PN LI & & DERS T~8%)
po S DLy~ 2B RIS AL
Basis weight 62.5 29.8 % Table 2 iR LT, BEEOSH

A3, B0 FiEsbs TR T
ETEBENRORK LD, EER
10 mi oo n . -

%Vat{":r a%sorpggﬁ/ de;nrt:g 9.5 4.2 ROBARICIIL 2 vy — F BHER
MHELT, BTz LT

Balk density 0.52 | 0.60

BB | % /W 5.8 -
. Machine direction . .
Tensile W,
strength % % G » . . 1%
(kg/lS mm) Cross direction 1.7 0.94 @ﬁﬁ‘7j§@&"c§) 5@55(3)0%

A%, BEO—ME 2 5/ -1 TE
L7 S.C. DELVEE (b) 0BE LV b, WHAREREEEETH O (Table 2 OEREFT 4L L6
DR, Fio, EVEENKCS L, vovy— | ORERINRDT HEMANTED bhcds, Zhik
EVEENRCRAZ LRI VEBEBD VS vy — M, F22—rm—AnbRFBENNKERD,
LS OBIBRYHERbNBIcd L E 2 bhd (Table 2. OERES 1, 2 /2% 5 6, 7 Ot
),

EIERITK ORI X D EH L,

#J5% (Resin content, R.C.)=—EWRSZBWEP 100 (g5

fet2l, B-Wa-r (XFMKOSEE, B-Wres Zvovy— OFREERTRT, SEOA— - v UER
BRICAV LY vy — L OBIERIE, B B-Pa OBA 5960 % (LB DL S v o — ba R-SA &
BT, K B-Pc 0B& 66~67% (LI R-Sc LM T) Th 5,

Table 2. 7 = /7 — L VvV ¥V
Manufacturing conditions and

1 = ; . _ HRERE (°C)
% % B 45 Ll g Resins Z I;DE’ZE. é Temperature of dryer
LD g y
No. % 2] 2 i} q gﬁd R | B Tempg;ature A 0| $u
of Base paper ! Viscosity preheater
test content . o Entrance Middle
Symbol (%) (Poise) (%)
1 (b) 46 1.1~1.2 80 88 80
2 B-Pa (b) 46 1.1~1.2 7 72 70
3 (e) 42 0.6~0.7 7 80 80
4 (a) 46.5 0.7~0.9 80 103 100
5 B-Pc (b) 46 1.1~1.2 Z 88~89 80
6 (b) 46 1.1~1.2 2 83 80
7 (b) 46 1.1~1.2 2 78~81 78




VO VY — MREBA—A— v BT AR (E 38 (B

v) v vy — | OBMLEE o+
— 3= U A JLFERS DBAE &l h R
Bicdd, Vv — | R-Sa REE
LRl 3 L OB TT B A X T gk
Bt Lbtedb, FELOMIES
7wt vHHL, BHLUCEEE
DHEER I S>TVve vy — + OBE(E
HEE R Uiz, 3X5em LoV
v— &, (AFERHT, (B)+
— 3= LA JUERR & ] U4 DBR
DEIT, FIED&KH-TIBEELE L
®, BRERFE, K7€ b T
B0SMIEBEL, S5O RBERE
L THieS o EE RO, 0
R, Fig.1 0L THoOt,
Fiebb, BESOTLE I,
iRt (A) Ti% 125~130°C T 20
~245RRL, BRHTMET 5%

itz A B

P (56°C
EXTRACTABLE RESIN IN CURED RESIN SHEETS WITH BOILING ACETOM

—139 —

%5)
70l Heating temperature
125 (8)

(A) Heated in a oven

ol 135CCA) 554 (a) (B) Heated between hot plates

as below with pressing

S'ra.nless steel caul

sol- 130 ¢ Ay Resin shee

0 E\Sun less sfeel caul

120°c) [at_piate ] Pywood (6mm
401~
301~

20

10t
0 —~ 1 i ! | R
0 4 8 12 16 20 24 28
0 & B B8 (min)
HEATING TIME
Fig. 1 Uvoy—  OBLE & mBRHOBK

Relations between heating conditions and curing
rates of resin sheet.

BB, BDEEIE b 125~130°C TR 5~ 6 TI W Z LAHB L7z,
Vi) vOrr— +oEEN v vy — F OHCERMOTIE YR T B, ThEEREKLLTH
AERRTI VO3S TARRERIEL, TORER IOHEBEBENYRE LI, FOEIL Table 3.

DZEL THDOT, RIFARHEEEELR LI, Tiobh, BOEEC L A4 — 31— L1 LEH 7] 88

60

2. A=n—L H0E

g T b

VS vy — MIFERDO Z & BIFRAEEREZRTOT, +— - VA ABREE DL Lo THk 5

v - roME Lt LHEHR

properties of phenol resin sheet.

v vy — b 0oWHE B
BS I B RS % hHEE Properties of resin sheet g v /=E b
&l ke
M Feeding | B I ¥ |H R 4|# f5 B
Drying time speed Volatile Amount Symbol of
Exit pe Resin content content of resin ym Oh o
(min) (em|min) % % (g/mz) resin sheet
62 3.9 53 55 7~8 76 —
49 8.0 26 59~60 7~8 92 R-Sa
59 5.3 ‘ 39 54 8~9 73 —
72 5.7 36 62 7~8 49 —
64~71 7.1~7.6 29~27 66~67 7~8 60 R-Sc
61 5.2 40 60 7~8 45 —_
58~59 6.5~6.7 32~31 63 7~8 51 —_
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Table 3. L vy — b 2EEFERKE LTRGCICAROEEN
Adhesion strength of plywood bonded with resin sheet.

\\\‘Klid of Q@ Birch Lauan
B::;E’\\\‘\Rfszen;\('%?\ — Normal test Boil test Normal test Boil test
B:-Pa ' 54 I 212 (;)2 23.5 ( 0) 17.2 (97) 16.3 (85)
60~63 22.0 (31) 23.4 (23) 16.5 (46) 16.5 (40)
B-Pc 67 23.4 (25) 25.0 (29) 19.2 (60) 18.7 (55)
83 ‘ 27.7 (53) 29.1 (8D 21.6 (70) 23.7 (54)

*1 Adhesion strength (kg/em?)

*2  Wood failure (%)

Veneer : 1.2mm 3 ply, u=11~12 %

Press condition : Birch, 130°C, 10 min, 12~15kgfcm?.
Lauan, 130°C, 10 min, 10~12 kg/cm?.

ZEMNTE D,

i) BRER 7575140 6mm (1.2mmx5) SR T, GKEK 12~14% (¥ v P EKIFC X
B)o BEEANTLE MO K EREEBIEY © B, EMAHSIKROLIY, 4= VAER
AT V== R LT,

BRERIOMES : ARMENE (S.C. 46%) 1005, K5, /K 10 #§

BAE :30~354/(30em)? K : 10 kglem? #9 20 BEfS] BAE : 10 kglem?, 125°C, 154

i) dA— 3= UM UBEBLE 4 —— L1 AHEIL Fig 2 OBRTEROAEORIZ VS vy — P B
EMIU7 (BREROBHMES & L2 v o — EROBIT L —F X ¥ 5), Uk 600 REEprE
L7z3mm DR7 v VART, BEHLHESEZATEREY LD LTRSS (A7 v v AREMEL T8
HBEEMNL, SHRBEL 10 b BROERALESTHECTIRE L5, ChEREFEIEL TH
o BB Z CEHARZEMAL, BEObOERE LTIV, MEA: LTEFY=Frv=~
NTa VBRBWERYRLI,

A= A= VANBORE, ENEE—ET 570, 0.2mm D7y T2V (7 AR L BYREET)
£ 15 MEAROLETRAWK, LLl, 2027 9> a ViEBAVWAZ LR EDT, v vy — bRIT
AREEDI BRI CET BT 11~12 FEELL, bRAL, 792 VIKOBBEELIES, B
W SARENDOBDIEEHE R RE Lic & = A, Fig.3 D & Thote (PIER ORER, BB, Fig.
3RMFD). ZOFRL, 1-V) Ovo vy — FOBLEEORBEREEE LT, 4 —-— L1 LEOH
FERAHE 125~130°C, 20 HRI, EFNE 12 kglem? » Lic,

—_——— T I3 Y Res.n shee’t

I:I 8 R A R Base ply wood

Caul plate
e aa \7»,/5/4&(154-50 Cushion papers (IS sheets)

Fig. 2 vovo— A —o3—- A BEEOEZGHE
Way of assembling at overlaying.
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¥, HEORD, AREEI

S.C. 45% D AKEERE 110~135 o

&glm? (HIEE# 5 & LT 50~60g/m?
T, V¥ vv— | R-Sc OMEEEIC

BEH L) REBM, BRL, BE S
BfeeLatbo (ARES: D),
FICVO vy — b RSc2kE 2
RTAr—A—VvAUBELIID (& :
WEeE : B)b—MOMEMRRGE

) oRBE LT g
3. F=n—L{AaROMR
i) A A——rv1E8ERO L
Tvr— 1 ERWThLBEET, K
HEBERTE 2, oL, HECE
W+ 52 T hoMMiiEET bh
g ote, Fio, %Lﬁ!&}%ﬁ*—ﬂ
— L1 Thh, Vv — MIBEL

120+~
5 Sheets
of cushion paper
1001~
80
Way of assembling at measuring.
b [ Hot plate (125~127%0)
60 i— Thermometer
2—
! Hot plate (125~127")
! ]
! 1
40~ 33—
Thermometer
201~ . Cushion paper : 5,10 or IS sheets
2. Caul plate
3. Ply wood ¢&mm)
1 L 1 | L
0 2 4 6 8 0
B R TIME

Fig. 3 7 v ¥ = VIRE AT OB b AHRE

~NOIRE DIRERE

Temperature-time curves at applying different sheets

HiC Fig. 4 RIRL 2 & <0.06~ of cuschion paper (0.2mm in thickness, contains 25
0.10% WHET 5 (A7 v v ARIKIZ 9 asbestos).

Lk, PR CHMERE TMPABLE LY
FE) fobd, BSIE Table 4 THRL
FEEORY (F—-1— VA ENM, REE
i Fig. 5 ©RLE) RBHbhich, £
FCiE B3RS bRish D7,

i) MR +—-1— AR 3% B
B 7Tbyv, TAa—n, 1%=FHA4 b
7Y — ViR XoTiE 16 BRI ELizRS
Liiahoteht, 1 %KEEF MY v AR K
DTLFRE LIS,

i) WAkEBR A—-VvIABR LD
T, BIREELHOFKEIFELLBIT5
2, ZHEROFFETHE L.

bt 5x5em ORBRK 3EE LD,

T B

DIMENSIONAL  CHANGE

20°C, BRIBE 65% ICk\ THREBHE, +—

A= UATH (FRiRRTREH) ORPE
LTEEBIT=y S% 77 V71
v (1:1) BaWiileg THLU, 25~26°C

Y. Cross direction

fo)
N
T

)
=
I

lachine diretion

] 1 L
HRALRT AB1E RH.32% EBMARRHISS  BRALR. 25°C
. 20°Ct 3R 20°Ce EHEIE 0Kz 24HH8
. (B K &) % R’
BEFORE AFTER CURING, AFTER CURING,  AFTER CURING,
CURING.  CONDITIONED AT CONDITIONEDAT ~ SOAKED IN
RH.32%,20°C.  RH.95%,20C. WATER AT
(BASE LENGTH) 25°C,For 24 Hrs.

Fig. 4 v vy — 1+ (R-Sa) OBE{bE:,
BB, BoKesDO~FERL

Dimensional changes of resin sheet R-Sa at

curing, in high humidity and in water.
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Ply wood

PR BRBTT SE

55 143 &

l: A,y Span, htEEEE Maximum height
ZSEE Degree of warping :
100 or ’1‘2 X 100(%)

I s
#RIE Degree of twisting :
__”?'_7_}‘4_>< 100(%)
3

1,=182¢m, l3=91cm

Fig. 5 ZihfE, RhEOWEE

‘ Measuring methcd of degree of warping and twisting,

Table 4, KEVZ vy —tA——v1BIROKDY
Warping and twisting of one side overlaid plywoocd.
FRLIvS vy —+ oS . i
Symbol of resin sheet used R-Sa R-Sc
# B &S No. of sample No. 1 No. 2 No. 3 No. 1 No. 2
E i B irecti
Degref: of Length direction O.§ 0 0.9 0.6 0.2
War,gmg Cross direction 0.8 1.1 0.8 0.3 0.8
® o E* (B
Degree of twisting 2.9 0.4 3.3 2.5 0.8

* Measuring methcd is shown in Fig.5.
Base plywocd : Lauan 5ply, 6mm (1.2mmX5).
Moisture content at measuring : 10~12 %

(€3]
w24
g7
i =
% (%]
i § 20 N (Untreated ply wood)
s X
<
& F Lo
| &
B
g @ D (Resin coaf_eo(
v &
B S 08
< a
© = (Resin sheet_overlaid )
S
E 04 A (Resin sheet overlaid)
g
< IParaffme% v‘;\sel:ne1 coated )

0 | 2 3 4 5 6
R R BB (KR 25~26°C)
SOAKING TIME IN 25~26°C WATER

Fig. 6 A —i— LA bOBRKRBRIEE

Results of water absorption test of overlaid surface.

7(clay)
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DKFCEE OKER 5~10em) L, 1~7 AR L, RBHE 5X5cm 2bOBKER RS, 3RR
K OFHES Fig. 6 R L, 7k, HUk57 1 v - 7+) VELSDOEKEDLETHOOT,
Z DOED S DOFKEFTIE L1

d— ot LA MO AR R A MBI RE T 570, ZORKES D BB’ L LTARYES
ThE, EARREC I HEEEN, Lo vy — N EOHBRSORRICLRBDT, bbb THE
L, Table 7, 8 &= L7z, -

, o [y (Wt
#ERE (Covering efficiency) = [1 ( Wunt ) mean] X100

L, Wt REAEAROKRE 24, 48 55\ % 72 B OBKE
Wunt : LB AR OKBE 24, 48 55\ ik 72 FHEORKE

Wt Wt
. 51T s
(Wunt )mean : KEBA 24, 48, 72 BRI &N *"”Z’(wunt
moL

)@%Zi’iaﬁ“a‘

’y
s
20

>

L= b F ==L 4 SROTHEHERER

BIELIcA — = v AROTHRME A RRT 5700, (BERRL LTV ¥ — 24— s—RRLER—K
< oz LRER, KA SRR LT 2 £ETOBME SRR, PHRE LTORARBRETRL,
BAMEL AR B XU ERARRIL L BTTHTH 5,

1. 8 #

ERBICE LB AIROEE S Table 5 KR LT, 22T, ARESAIZVS Yy~ ReSa%,
FAWREECIILv S vy — b+ RSc A —3I—1A LizbDTHDH, D, ERHELILLED THS,

Table 5. MEERBRCHE LER

Resin sheet overlaid or resin coated plywoods supplied to weathering and durability test.

Resin sheet overlaid clggfind Untreated
Symbol of plywood
A C E D N
Symbol of resin sheet R-Sa R-Sc R-Sc - —
Base paper B-Pa B-Pc B-Pc — —
Resin | Resin content (%) 59~60 66~67 66~67 — —
sheet Number of ‘overlaid 1 1 2 _ _
sheets
Total resin (g/m?) 92 60 120 50~60 0
Weather meter O O @) O
45° inclined
Kind Outdoor to south O O o o
tgsft Outdoor (Vertical) O O O

Service test O O O

Boil-dry cycle test O @) O
2. REBAZE

1) Ya¥—r—g=X 3R asﬁaxiwwﬁ*oﬁ%ﬁmmoa Kb, ZORREICL S 216
BErfil DRAMR B, R RT3 1 EFROPEEABREITIZTE LV L ST 2DT, 216 R B
ELTRRLS
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HEARE : Enclosed type humidity control
Model -WE-SH-2 (REHE{LTE K. K. 8

7—-25v7:135V, 16 A, 2{EENT, I%
£ 300~400 mu

RE, BE : ERKH DI THEE 40~42°C,
185k 35~37°C, HMERE 60~62°C (75 » 7

SRFRN)
e : ‘ Al . AFUA 1120 HTLR 3SR, 2 ARl
Phot. 1 EAME< ARER (1) IR mm ObD4ME, KE 1.0kglem?, K 580

Circumstances of outdoor weathering test (I). mlmin () A1 1 T 145 ml/mih)
— /o

14X 7 em (REGEHES T 14cm) ORBRH ©
=y U HEBRLEARRRBIETH T, (216
X1)~(216x5) FsfREBR L (FRBRWHT
L2 RBRAD, '

i) BAMEL ARBR (1) 30x30em DR
& 10 o=y O% 1) ARCE T, HER
R LI T 45° BANCERE Lico RERIL
19594F 6 A T4 (Phot. D).

Phot, 2 EANES HBER () RHL i) EHICSRE (1D 20x15m OR
Circumstances of outdoor weathering test (IL). ¥, AP I 1) 5 B5 LR O

Phot, 3 s — - LA AHOEMRBRT

Circumstances of service test,



VO VY — PREBA A= LM RBITHEME (38 (B —145—

=] Y, &
Ex 3
£
Ji|
-7¢
- g
T ) IR # 28001
NN+ T
')/,f\ A ’ / % BEITR
(ﬁmwaonnl) /
‘ﬁzﬁsmr
(1) AMBEEF (3) AdEK F AR
\\ % |
1] N ;
% \ /
| NP RPN = | -
: i M EAILLORE
_ i’ & ® |
- 4
NE NN 3 . . 0 /B
* . s o e o o of]
gL Va3 F- * /
(2) ¥ fk¥ i
() &TiEw
(3X6R NIBE)

Fig. 7 Lvovo— bt — 1= LA BRONEF~ORTE:
How to fit up resin sheet overlaid plywood as exterior panel.

e LT, bR 0cm DL CAic 1959 4 B X b S, HEHYEREEONSEL T (Phot. 2),
iv) SRR 91X182cm DRUE 68 BAABMA, HEAFEA “HILH 1B\ T 19594 3 7

ALRER: LCHfS, BHESLRERGONR LT (Phot. 3), ik, BEE~OHI®EO KM%

Fig. 7 IR LI, -

v) BH—FIE V22 LB 15X 15 cm DRERH % 4 BERARE L, 63°C T 20 BpfsEIET 5 v A
% L% 3 ERILS TR, B LR CEENRBR 2R L,

3. FTHES L VAT

B 4 DUE < SRIET RO RBBHC OV TROWE 77750, TR 2 Ml L,

1) BRERIUE BETSOoRMCAYERMEERBNG RELE K. K. 8 TK-SP &,
B - ZHOSMAENEME:0-d) 2AVCVCHE L, SHEEL VEELAELRD, ILLAERA
BERIC X 0T CHRIECHT 5EHE, MBMECHE LTER Lk, '

i) BEEL (2 ARBA L EMNCBEEL, RERRLIEE L, 0K, RESLOKKORE
RETHLD, vaF—2—2-RBRE, BHMI<S (I) BRBRAEOWT, ﬁﬁﬁﬁ@mm%k*aa
ERTHC—HEE ¥, * ORI HENOR YL L — < CHES Ui,

i) BokE T-3-i) THRLHTECXVREL, KEE 48 HMBOBKES LOHE L “HE

e ’«M‘m
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Table 6. ¥ < A R B L 7
Observation results of weather-

\%ﬁoﬁﬁ Kind of plywoed A (Resin sheet R-Sa overlaid) C (Resin sheet
¥“ ] " .
it £ R| & EESRviov_4 % R| &
Items of Number |— % — 3t
5 observation ofk J'q'(‘: & DR
= cracks | Compari-
L BHE A crossed | son with
Date of with weather
Type of b €o t 30cm |meter test
. observation Gloss Color line pieces Gloss Color
weathering
B A light light
X IEL < g _OkL g
1959. 6. (Setting) glossy brown 0 A-0* glossy brown
BAE<s (1D 1959. 7. no change | no change
Outdoor test (T : -
(1 1959.10. decreased zgg_ll:gry 0 A-1 decreased 32%11:33
45° inclined to none or| ,_
(south ) 1960. 6. no brown a few A-2o0r3 no brown
(Phot. 1) 1960.11. — Sk lo~16 | A — | brown
160 or more cracks
1961. 6. _ 7 2~20 A=5off resin sheet along-
1961.11. — |fark i~ | — | more stripped off
R = i light
BiE< A (1) | 1959. 4. (gttiﬁ) glossy i:rg;lvtm 0 A-0 glossy blxgown
Outdoor test (II) dark dark
1960. 6. no 0 A-2 no
(Vertical) gl‘ogn brown
(Phot.2) 1960.11. e e B A-3 — —
T light B light
R B 1959. 3. (Setting) glossy brown 0 A-0 glossy brown
(B 3+ 1959. 9. decreased — 0 — decreased —
Service test .
faced on south | 1960. 4. no brown 0 A-1 no | 32%11{123
as a exterior - -
panel 1960.11. — — 3w | A2 — brown
Phot. 3) : ) ;
¢ 1961.12. — w2 little ) g g — *

*1 ¢f, 2nd column of Table 8. *2  cf, Table 7.

Table 7. X < » ® B & X
Color and covering efficiency changes of”

Py .
& dﬁf"%lﬁfd A (Resin sheet R-Sa overlaid) | C(Resin sheet R-Sc overlaid)
l ¥ -
iﬁ]ﬁﬁfn < of o  Color o B A & Color
g p N meBsure | B | ki & | M B | R | ks
R Jent. P Dominant | Excitation| Covering | . Dominant | Excitation.
Type of Lightness | = 0o ve. | purity efficiency | Lightness rvave}-1 purity:
. t
weathering G | e | o U | 'GE | B
‘iBefgre ?Veaf’ﬁering 14.0| 589 47 82 16.4 | 587 51
B <(;i”) | year 1.2 so1 37 80 12.8| s 40
Outdoor(I) |1.5 » 10.1 593.5 29 74 11.3 593.5 | = 34
2 4 9.6 594.5 21.5 — 1.7 59 | 27
iﬂﬂe it ?7 year 10.2| 597.5 36 — 12.8 591.5 44
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VO vy — MEXBA - A vA BT AW (B3 (BH) — 47—

AR o B B &R

beaten overlaid plywoods.

“R-Sc overlaid) D (Resin coated) E (2 resin sheet R+Sc overlaid)
i@%ﬂﬂ oY= A 5‘[{‘. 7R & im%ﬂh 7= X jlt ?R & ﬁm%ﬂi’b o=
Number |— % — &5 Number |— &% — AR5 Number |— % —RE&

of |[H&oDlER of |K&oHE of ) RAY: 4
cracks | Compari- cracks | Compari- cracks | Compari-
crossed | son with crossed | son with crossed | son with

with weather : with weather with weather
30cm  |meter test 30 ecm  |meter test 30 em meter test

line pieces Gloss Color line | pieces Gloss | Color line pieces

. light o
0 C-o*! glossy brown | 0 D-0 no tested
. many l
_ slightly _

0 C-1 decreased darker | Many D-1

- _ grayish | very
35~40 | C-3or4 no brown | many D-4

60 C_Srg(r)re with much flacked off resin D_sn?(r)re

-z?;zki;ltt estripped | oo more flacked off resin
resin sheet stopped to test

_ | Tight —
0 C-0 | no tested glossy brown 0
many Cc-3 | no g?g]; n 0 —
many C-4 .= g?;gvn a few | —
. light i .
0 C-0 glossy brown 0 l D-0 | no tested
0 . no _ a few | _ l
or many
a few C-1 — — — l D-1 ‘
_ _ grayish _ ‘
many C-2 brown | Many ’ D-2

< many C-3 with much flacked off resin [ D-3 or 4
5 B L % B B o ¥

-overlaid plywood with weathering.

D (Resin coated) N (Untreated)
W &  Color BE: L: &  Color O B
B 8| £ B R | RIE B OB | x B R | PR
Covering . Dominant | Excitation| Covering | . Dominant | Excitation| Covering
efficiency Lightness ;vavel; purity efficiency Lightness wave- | purity efficiency
) engt 0, 0, length 0,
U | ey | s G | eS| o
76 14.7 588 39.5 68 26.8 585.5 31 0]
27 10.8 586 21 0 15.0 580 10.5 —
0 12.7 584.5 15.5 - 16.8 580.5 9 —
— 11.6 584 14 —_ 15.4 582 10 —_
— 15.8 586.5 32.5 — — —_ —_ —_
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BE” THER LI

iv) #9557 AWRAEHRNS FIATHBDT, - - VAES 77 A HOEBENEEEC L VREL

7o (57 b ALREBE 13 mm),

4. BBERGLUEE
L ARROKEY Table 6, 718, ¥ 2% — 4— -k HRAFES Table 8 IR Lz Wh
DRBIC I\ T bR AECHD L, ik —— L AROBAERES X, WIE~ LBt
% (V24— 2 — 2 —RBRA OBACIKEKRF OESY I RENCATE Liciow, 2 OEFAABEICIL L
CBbhTwigw), WiROZ 2R, EBELE Lo D BROBAINLL AMrR LB L2 b,
CHIESPHBE LT, & LABAEARC L BERT X 5 Kitb, .

1) Va2 —A— 2 IZRBRER Table 8 i, FEEINELZLDBDIE, AGK:
(216x3) Befdl, CHA#M: 216 Fefil], DAW : HI10RHTH Y, REEHNORAEI & dig D> TRKEIRNE
U, “HERET METT 5, MWiERERM, BEBELE Lo DAROBACIIERETEANREL,
(216X 2) BRRBICIIIENED O— MKW LicRIENBIER S h, “HBRE” bizrAroins.

BEEMAYEIC DU Tk Table 9 iR L'f:; ¥z — 2 — 2 —RER (216 X5) BRI OEE NIRRT
CHUA:98%, C:78%, fEIE 53% ThDT, #— - VA UBIEHTLHLS LBbh3,
i) BAMEL A RBRB L EFRRRER Table 6, 7, Phot. 4 D2 k) Thb, Table 6KIIEE

Table 8. ¥ =+ —x—%—)A5HEERBREE

Results of weather meter test.

° o+ — 1—
HERHE stga | 7= €  Color £ |~ FHA|VAEN
Items of s # R |2y —|boBk B B e
measure- | PFCF | : e dloE
ABEHE| B OE | =EE |8 X & Amount
ment e | OB of
Number S absorbed|
Symbol | Exposin, Domi- | of tain | water
A v . P ¢ g Light. | mant Excita- | cracks [with 1%| from C .
D of time to | Light- | ‘wave |tion crossed | mala- |treated | ~OVEring
. test | weather | ness length | purity | with chite |surface |efficiency
Kind of . ¢ 7cm green |(g/5X5
plywood piece meter (% (mu) %) line cme
48hr)
A A-0 0 14.0 589 47 0 — 0.26 82
Resin sheet A-1 |216x1 | 11.5 | 594.5| 37 | O~1 + 0.24 83
overla(ig.SA) A-2 x2 | 12.4 | 591.4| 36.5 0 + 0.20 86
lywood A-3 X3 13.1 591.4 32.5 2~3 + 0.40 73
Py A-4 x4 | 12.1 | 592 32 3~4 + 0.44 69
c C-0 0 16.4 587 51 0 — 0.35 76
Resin sheet C-1 |216x1 | 14.2 | 59 48.5 | 5~5 + 0.38 75
overlaS0) | ¢ x2 | 16.3 | 5% 45| 5~6 | + | 0.41 71
- plywood C-3 X3 15.0 | 590.5 41.5 9~11 + 0.92 36
. pyw C—4 x4 | 154 | 589.5| 37.5]|10~12| + 1.22 18
D-0 0 14.7 588 39.5 0 — 0.46 68
D D-1 .| 216X1 11.0 589 33 10~11 + 0.90 36
Resin coated D-2 X2 12.5 590 33 11~12 + 1.30 8
plywocd D-3 X3 14.6 588 29 many + 1.43 0
D -4 X4 11.3 590 19.5 | many -+ — —
N-0 0 26.8 585.5 31 — + 1.41 0
. N N-1 216 X1 16.8 584.5 25 — + 1.28 —_
.Untreated N-2 X2 17.7 582.5 19 — + 1.51 —
plywood N-3 X3 21.2 580 15 — + 2.07 —
N-4 X4 19.0 581 13 — -+ 2.07 —
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Table 9. Y ¥ —x—2—FRFLIEBHR—FFEL V212K LS
Vo vy — b F—A— L1 SROEE T

Durability of adhesion strength of resin sheet overlaid plywced.

T~ Adhesion O\ Type of Exposed to | 4 hrs boiling, 20 krs drying
Kind of\strength \weathenng Before | weather meter| at 63°C
2 weathering | for
plywocd \({g/cm ) (216 X5) hrs 3 cycles 5 cycles
% .
Min. 22.9C 0) 19.8( 0) 18.7( 0) 16.7C O)
Max., 30.5(95) 29.3(80) 26.8( 0) 26.8(25)
Resin sheet Mean 25.3(13) 23.7(26) 22.7C 0) 23.1(10)
R-Sa overlaid :
Ratio 100 ) 93.7 89.7 91.3
c Min. 22.6(0) | 17.3C0) 18.9( 0) 20.6(20)
Max, 33.7(70) 28.5(40) 25.9(80) 27.9(90)
Resin. sheet ) Mean 28.0(24) 21.9C D) 23.4(25) 25.7(43)
R-Sc overlaid - :
Ratio 100 78.2 83.6 90.7
N Min. 23.4( 0) 11.7C 0) 10.6( 0) 10.1( 0)
’ . Max. 32.3(70) 22.0(60) 24.3( 0) -24.‘8( (0)]
(Untreated) Mean B 29.2(16) 15.5( 5) 18.9( 0) 18.7( 0)
Ratio 100 53.1 64.7 §4 .1

* Wood failure (%)

RENMBEFFNRLEZE LW EBbRD Y 2 F— 4 — 2 —REBRHF OIS (Table 8, F 28 ML

BAMEL ARE (1) R AFTEARRETSH D, BAMIK A (D NZRRKSA, VadF—2—%
*ﬁﬁ,%mﬁ%usﬂ&(a;o&&v@é%#ﬁ&otoEﬂd<6(I)1$&®¢—va4ﬁ
(Phot. 4) (3T LEERIECILS Y « ¥ — £ — % —RE, EARRIC L 5RBHMELAK A, C, D
EDOWTENE LT B L Table 10 DL ThHh, ZOEREND, F— - v/ EOMELERER
CRLTR, V=¥ —4—x—FBk 216 BREIEE LICHERE LCOEA 1 £k, BE46° HoR
PNEL B LERILY = — 4 — 2 —RRD (216x3) B, FIE LicHAMRE LTO 3 FHICIHES L
LEXBIENTED, O BEE OBVEN»HDEZ TIELRLDTHSLEL S (Table
7, 8 B,

Table 10. (£ < A R B E O & &

Comparisons of types of weathering.

S amapomm

: REBEOKRKKE
R Kind of plywoed A c D Approximate ratio
£ ARBRE \ between weathering
Type of weathering —_ . methcds .
BELSA (1) : (year) * * *
Outdoor (1) 1 1 1 1

45° inclined to south

Y e Y- = & — (X216 hrs)

Weather meter 2~3 3~4 4 1/3
£ A ®R R (year) N N N
Service test faced on south 2~3 2~3 2~3 1/3

* EF CREREL T TICE 5 & RERERHE

Exposing time showing approximately equal degree of surface weathering.
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i) EH—EER DAL LRR ASKRS3EAD, CAKIRE 2 EH OBIBERC K THhLE
Ui, EENRBROFE R Table 9 R L, ZORRICENTEA —1— LA AEZEROBTEWA
HIFERE D725 LT\ 5, FABROERIIEERY CTLBRDLA T DL A5 THS,

iv) vovy— EBoMELEE D EEEOMEMERBRICET, EX 0.05mm OFHE B-Pc %

Outdoor weathering (I) 1 year do. 2 year
Upper tier : Resin sheet (R-Sa) overlaid plywocd, Middle tier : Resin sheet (R-Sc)
overlaid plywood, Lower tier : Untreated plywood.

Phot. 4 BSHIL A (1) RBRH OREIREE

Surface views of weather-beaten test pieces.
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6

x .\

_ 5

S0 O

O

IUREL OB X 5 & )& 0 I
R R ew L v vy — FDER,
ar+s L% ew>ar's Thh, FOLV
v vy — EOBENMEH e, v
v — FREIEIERE OB, Tib
LREEN L LOTHLRE O TH A
5, BlbLicv e vy — OB, K
I X BEEIX Fig. 4 D2 BbTh
5, LYvy— b ERBEBIC X b nBABE L
B LBHHDODOF[ERDIEZ L Table 11
DEBYTHY, FFEERKET CHEAT
BledDF — = LA BT X LR
BERRAZEEREVE L35, AAK
L, Vv —1F RSc 2z A— 31—
VA LICERIRE 2R L1 &, Table
11 RRHADZ L {EiERE E &RoD

BB, REEHNIRESRBET 5,

IV vy — FBOBMENASE T
boicHEL bR,

# — 3= v A TH OWE 2 PR 8
1oL, Fig. 8 DI L BREOHEE
RABRDBHE, ich OFH 2
LDOTHRTAINT VAL, — IR
TERILL ZHNH D, DL EER
HHLEREENhIEZ bR\, CARD
BRRKES OEENTREIIFETAX
NTELT, vorvy— FBORGEE
LBV EDT, BFTCSROEIE

O|C

A:vovy—1+ RSA =S LAH
FHE 0.12mm )
BigE 92 g/m?

A : Resin sheet R-Sa overlaid surface
Base paper thickness 0.12mm
Amount of resin 92 g/m®

Lo } e
Og Q O
9 O

O

C:vovy—1+ RSc +—— 1
FHUE  0.05 mm
HWIER 60 g/m?

C : Pesin sheet R-Sc overlaid surface
Base paper thickness 0.05mm
Amount of resin 60 g/m?

| bl b2 L,

O OO O
A . -Q (D O()

D : iifgEAE
IR 50~60 g/m?
D : Resin coated surface
Amount of resin 50~60 g/m?
1. v v~ — b Resin sheet 4. HEE Vessel
2. 1 JE Resin 5. 8% Ray

3. 37 vEiR Lauan veneer 6. 7 m— L8
Flowed resin

VL ARRR o TR DR ) T Wifs
Easily crack by weathering
Fig. 8 vo2vov—tbd—~"—-vAMEkiX
BIIEE AW OB X
Schematic side views of resin sheet overlaid or
resin coated surface.

HECREE L, DARDOBAKIE, HWIEBO®WENLY vy — MEHELTELLNZ W ®, T
ARHCE LVEISRRETBIDLEL OIS, WORAREEHNFEET S L, REHHDORIBEIK
BiXRe7nh, RERBIMEENCEL RS, DL #Ex1 5B, BACHERAT LN ET
BUIvy— e LTR, ThASORE, KOEHMEEL & bic, &— - v LERICETYFETAT
I ORBEIREERAT D2 L2EE Lo, THRMEMEL b d bt vy Yy - bOBEL
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Table 11. v vy — FO3ERY I L 1X ARBIC KT BEhREDOBR
Tensile strength of cured resin sheet related to cracks of the
overlaid plywocd with weathering test.

- - v EWROEE A C E
Kind of overlaid plywood
. B B B Total resin (g/m? 92 60 60X 2
vV -
¥ = by « | WE FH H| Dry 18.0(1.7) 4.5(2.1) 4.5%2
R DERE Machine '
. direction | Wet 16.8(2.5 4.3(2.2 4.3%X2
E}f:gt‘ Tensile e . @9 @2
strength |\ ¢ % [ | Dry 8.1(1.9) 2.8(2.3) 2.8X2
Cross
CRgl1Smm) | Girection | Wet 7.7(1.8) 2.8(2.4) 2.8x2
%{t‘f 1<yzgar (ofx[gdoo; We%t?e%i?fun No cracks Many cracks A few cracks

¥ gy SA-HAETIRERES Schopper tensile machine
*2 phlEE O R Elongation at rupture (%)

BiEEY, FOBECTIIIVAZRRT S NG BROMETLA ), _

ZORBRCAVCICCARZEBMELS A 1.5 F (Ex 2 EFE) LT T “BEiE” X 0 kigole
(Table 7 2R) 23, A BROBE, KEBNIAELCLIVGZELA— - v DHFRILD, ZON
B L OUMHAFEN EOBER L4512 TR X 5230 kT, BARKTITFETSH
B

v A B

1. mmm%iovﬁvv—rﬁﬁﬁﬁmxm JEX 0.12mm LU 0.05mm DFHEA b HREEE
fEro vy — b ERBE L, ZOVS vy — FROWLWTARAND A — 1= LA UBEEERD, +— -
VA BRERE LI, VO vy - FROLTh BEERE OB SIERO D O TH %,

2. VYUY —bA— A= UM BARE Y = F— 4 — 2R, BHELKARR, PER: LTOEAR
BT, MHREZRE Ui, £OfRE, ROz Lo L,

i) AREEPAREHECLET 256, Mig0oaxk -7 v/ 7550 d, ThRAEDOHIEY
BV vy— P LTAH— = v LA EROBERIRTSH D, MREIATHS, ZhidsiE
DHTIHAEBOMME/NR D 1z, ERECEhEET 5120 TH S,

i) LicatoT, BAEOREBEAEE T CHEAT DDA - —vA vy vy — ML, BRIKL
THICE L AR ORBUBIC & A28, Iz 2MELVEL L, $LBERd 5 vAY— &
WTRIBT 2K3 a8, BB WEENL20ERL3 L Bbhd, ZZTHW L2 ve— Mg, &
DETHTROFFHTHDT, TORMIEL AhoFE LWREEN L e>THbII,

i) vovey— bad—oi- VA ABER X D HEOEETO—IL, B (7r—) LBIRCXVETA
TRTW52, BEENIETAIRTORVEFRLLELCRT V. LD T, *+—-— v AER
CEEERTATHRTARINESIRROL B Vo vy — FHE Ly

V) BEOIEL ARRH OXEREDBEEEN D, vS vy — A —-I— U1 HOMHRERBRCB L
TUEY = — 2 — % — 5Bk 216 BRI AEIE L7cH BN & LCOERM 1 ERicEEgE LS, mBE 45° Efo
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Studies on the Resin Sheet Overlay. Report 3.

On the manufacturing and overlaying of phenolic resin sheet, and

the weathering test of phenolic resin sheet overlaid plywood.

Tsuneo MaATsuMOTO
(Résumé)

In order to use plywood under severe conditions, such as exposed exteriors, an additional
surface treatment for plywood is desired. Applying the phenolic resin sheet overlay is a good
way to improve the durability of plywood. In this report, the manufacturing and overlaying
conditions of phenolic resin sheet using rather thin base paper, and the results of some types.
of weathering test on the resin sheet overlaid plywoods are reported.

1. Manufacturing of phenolic resin sheet.

i) Apparatus : Floatation system coating machine as in Repbrt 2 of this series.

ii) Resin : Water soluble and neutral phenolic resin, specially made in our pilot plant.

iii) Base paper : Shown in Table 1.

iv) Manufacturing conditions : Shown in Table 2.

Two types of resin sheet are used for the overlaying test. They are shown in Table 2
or 5 with symbol of (R-Sa) and (R-Sc), and they possess good self-bonding characteristics
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“as shown in Table 3.

In this report, the term “Resin content” shows the following value:
B:Wr's—B-Ws-r
X100 (4
B-Wr-s 100 (%)
B-Wgr-s : Basis weight of resin sheet.

Resin content=

B-Ws-p : Basis weight of base paper.
2. Overlaying treatment.

i) Curing rate : As shown in Fig. 1, the resin sheet is perfectly cured by heating for 6
-~7 minutes between hot plates at 125~130°C.

ii) Overlaying conditions : 125~130°C, 20 minutes, considering the results of Fig. 3,
-the way of assembling being as shown in Fig. 2 and 12kg/cm® of pressure. Polyethylene
emulsion is used as a parting agent.

iii) Base plywood : 6 mm, 5ply (1.2mmX5) lauan plywoods bonded with phenolic resin
.adhesives. Resin sheet is overlaid on one side of plywood.

. 3. Weathering tests of overlaid plywoods.

In order to test effect of overlaying, the resin sheet overlaid plywoods are applied to
‘some weathering tests.

i) Plywood tested : Shown in Table 5. Plywood with symbol D is coated with phenolic
:resin followed by curing between hot plates.

ii) Weathering conditions : (a) Weather meter, (b) Boil and dry cycle test, (C)
“Outdoor, 45° inclined to south (Phot. 1), (d) Outdoor, vertical, 30cm above the ground
(Phot. 2), (e) Service test as exterior panel (Phot, 3).

iii) Results of weathering test : Shown in Table 6, 7, 8, 9 and Phot. 4. In order to
-measure the amount of water absorption from the treated surface, back side and edge of 5X5cm
-specimens are coated with paraffine-vaseline (1:1), and then soaked in 25~26°C water.
Increase of weight after 24, 48 and 72 hours is then weighed. The term “Covering Efficiency”
is calculated with the following formula:

Wt
Wunt ) mean:l X100

Wt : Amount of absorbed water from the overlaid or resin coated surface for 24,48 or
72 hours soaking.

Covering Efficiency = l:l —<

Wunt : Amount of absorbed water from the untreated surface for 24, 48 or 72 hours

soaking.
Wt . Wt .
<—_Wunt>mean : Mean of three values of (Wunt) at 24, 48 and 72 hours soaking.

4. Discussions

i) In the surface treatment of plywood with phenolic resin, resin sheet overlay is an
-effective method.

When resin shéet overlaid plywood C is compared with resin coated plywood D (these
‘plywoods are treated with approximately the same amount of resin), the former has a higher
“Covering efficiency” and less decreasing rate of the efficiency by weathering, and the latter
‘has little resistant rating for cracks. These facts are reasonable, having in mind the little
strength of resin layer of plywood D.

ii) In weathering tests, plywood C has less resistant rating for cracks than plywood A,
‘this fact may depend on the less strength of resin sheet R-Sc (See Table 11). With increase
-of cracks, “Covering efficiency” falls (See Table 7, 8).
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For exterior use, a resin sheet must have more strength than resin sheet R-Sa of this
report. And it is desired that a balancing sheet be applied to back side of plywood to reduce.
elongation and shrinkage with changing moisture content,

iii) Some vessels on top of plywood are filled with flowed resins and some others are:
not. Cracks occur more easily at the part of unfilled vessels (See Fig.8). Therefore adequate
resin flow to fill vessels at overlaying treatment is desired.

iv) Severity relations between outdcor weatherbeating, service test facing south as.
exterior panel and weather meter test are approximately shown in Table 10.

v) The outdoor and service tests are being continued. Further results will be reported:

later.



