LY vy —HMl&dF—"—L 41
By 2% (E5#H)
FHMOEI #RICT 5AKEBELY v — 1}
F—3— L 4 GROEE & Z Ol
BoA W R

I #

HRCEBEDORKE:, LR NS5 T 5 FRELTOVI VY — b —o = VL LDOWT—EDKEB %
7RV, SEFITEILBIE Y 2 BOFK (EX 0.05 X 0. 12mm) W HEEEEDOLV T v —
FEF— = VA LEARIC OV T OMEERBEE R G L7c Ve L2 L, TOBRTIILI~240R
HEL AR EOTEEENZETIT Lo, LMEEH L D B3CHNBET L, T4 AHE ORENE,
THEMEIIR OO, vy v ¥ — + OEESERGROBNIRIC X %%, Wiz Shix
DOt bDEELE LI, £ I T, AMTRATHRE DEL, BEOAREVAEOFEREH, SIFRITIF50
BDVI VY b EBEL, FhbEA—S— LA L GIRIC DV T D F iR B R ic o\ T
ET D, ik, AHROIDICEE LIV vy — b —3— VA 1R S BB T Otk % M
FHicw, B mE LY GLIRTD TFEOPHKE LTEHRBRHATH B2 L2 M5T %,

AR EITE S bl b, KAETIREV ARV AT ER R R, HRRTEEA TN
XOTCKBMREE, HARIEMEE, CHEEZEXORDAREAMEE, BERRCOVWTIEE
WISREWISHEBNIFEE D )i 2, IR IR#HT D,

I Lyvs—bt—n—L4{aRoRE

1. LOvo— sl zoUE
Bra v O vy — FIXRTHY LRI CEBEP 2HVTRE Lice LT ZRICOWCGERS,

1) #iflE ik LUK, HHCBEL o dik (pH 7.0~7.3), KiGHO HRMEMIE T, BilER
(Solid content, LAtk S. C. LE&ALT %) 46.5%, MK 1 K4 X (20°C) Th b, ThELFEC
JEUT (B D FHHBROFERICLOT) 50% 2 % / — L THR KLU THV .

ii) f#k Table 1 WRLAZEL, REBLZ T 7 b7, FRIHERBOLS 0.12~0.38
mmDLO 4, ThbLASA, B, F, JO4EEFEH L. 205 LAEHMY OB« Pa L[F—D
30T, HEOHITHV .

i) TR AL 4 EOFKICOWT, Theh#ig® (Resin content, Li#% R.C. LB&i
T5) M0%DVI VY — kD Sicd, BIRKIRE (BIER) LE&IEROBGE Y Iy — FLEEE
LEMERFIEF UL LAHEREET X 5 TFMHBRICE > TRdI, £ DHERIE 2cm, EX#) 45cmD

1) AMBHEIBRBMEAURMKESR



WERBLMEME 5150 5

Table 1. VvV~ HEHKOWLE
Properties of base paper for resin sheet.
A I
Symbol of b;.se paper A B F )
R A ) iz} B £ W
Kind of pulp KP KP KP (Ragge(c:lotton)
B hickness Conn) 0.12 0.20 0.22 0.38
tF & (gm?)
Basis weight’ 62.5 110 141 226
B
Bulk density 0.52 0.55 0.64 0.59
W 7k B (cm/10 min)
Water absorption degree 9.5 7.5 7.1
} W H m
ElE R 3 Machine 5.8 12.5 12.1 6.8
n direction
Tensile strengt
M 5 m
(kg/15mm) Cross direction -7 4.9 5.7 5.4

7/ DRAWN BY HANDS
(SPEED + ABOUT 30gec/30cm)

IRON PIPE (A =18mm)COATED
WITH ~ RVC. FILM

PESIN IMPREGNATED PAPER
3 j/RESIN

t

\ Q

Fig. 1 FHARICE T 5EREORKK
Schematic diagram of impregnation
test in laboratory.

5%, BlRFERRACI VEHLL,

4k (R.

c.) = (vIvy— DER)

Rz M, Fig. 1 o FETHIEZSREELDLDDL,
80~90°C B KL IRM T L0~155 FIsEiR L CHERS
(130~140° C TLO4 [EIME1E L R DI E) $98 % & L,
Bohicv vy — + DIRERREES D 20X 20cm D
¥z roTHEL, &lERERkDE, #EKRDS.C. %
ExTRBRLIE T A, Fig. 2 ofR&EEL. 2h XD
R.C. 50%DVvI vy — %9557 idftigke S.
C. % AR : 40%, BEMK : 46%, FR IO JK
M1 50% OMEEIC X DH#EE) & T hiEk v nb

DD,

— (RMDIR) o100 (95)

(vovy—+

DEE)

Table 2. 7=/ —AVvIvy—F ORESMEEWE
Manufacturing conditions and properties of phenolic resin sheets.

, AR B vIVY
JR #% #f I8 Resins :j[‘reyr‘relx?erature in - WCHRREH Properiies/of te?i% %heet - hoRd
Base | BIGE | Wi B | A A | @ & | 0 Drying | A% | %% | BIIRE |J5S |Symbol

paper Solid  (Viscosi-[Entr- [Middle |Exit | time |Resin [Volatile/Total |Thic- of
content ty ance content |content | resin |kness| resin
(%) I(Poise)| (°COI (CCCHICCH (min)| (%) | (%) |(gim?)|(mm) sheet
A 40 0.7 82 80 59 5.3 53 8 72 0. 19 A-53
B 45 0.8 76 80 53 6.1 52 8 120 0. 29 B-52
F 46.5 0.8 81 80 58 6.3 50 8 141 0.33 F-50
J 46.5 0.8 85 88 62 6.3 50 8 226 0. 54 J -50




LSy y— ek bd——vA BT 20 (5 8D (B84 — 69 —

V) Lo v Yy — bORELY: CoRBICHVEY T Y Y — F ORLGESEMT Table 2 TR L (B
Licv Py o — biERidS & R, C. 2l 48T A-53, B-52, F-50, J-50 LEAiET Bz et
%), F, JEMOBEICIES. C. 50 D& S22 D THIIEIRIKE (S. C.46.5%) v,
HLEIER.C.0BDVI Yy — &I DT ENTER, —fINICVDT, ZOEERE T FiiBE
Br2~3%ER.C. DvIvy— %552 LML (Table 3), ZOE%EEL, HRET
HRIEIRDS. C. 2 FIABBRL Y 2~3 %X FTH2LTX2T, DR C.HTHHEDOR.C.ic
FEZELWVY IV Y~ 25D EBTESY,

ks, it GHEMRTOY — F OSFEE

) BASE PAP@E
(b BB 1% Table 4 1CRL72 & < 8 55|
1%50, FROTve— Mg, BHlskER
DWMBTIE 2 B OMURH SN, ARE  So¢ 5

DB ETTNEE R RIS 7 24E§ D EM
Ho7hs, BES—- Dk X RO IR
ErHRAST5Z X DOTERBRL T ENTE
2o BV DO &IV IR OFIRE D
PEIC L D 7 BRRL T E BT ER, Hh
18] (FEARD A1) DRt DOFHEL LR
AFIRDEAH 0.6% DR T LI,

k3

RESIN CONTENT OF RESIN SHEET
E

A5 /)< /I
eyl

a0 2

551

DigosBci Lt e dBov Y vy 301
— b DIFHT, Gl L-45, R-65D 2 MDD i T_.
L 1 1 ] ] 1
LYYy — b & IO DI L7, S SR
L-45 3B X 0. 25mmD BRI KISHEG Rl SOLID CONTENT OF RESIN SOLUTION
. H Mg > Jiae ey SRR
BilE 2 &R S/ DTHY, F—-3—1 4 Fig. 2 FiHABRICK I BHIEREEE v vy
e e . _ F DENREORER
DERITIEBIIC B AR O)Z S 0.075 mm, Relations between solid content of resin
R.C. #965%) %0 ¥ %5, R-65 3JEX solution and resin content of resin sheet

) . _ i tests.
0. 125 mm DFEECT 1o = — 1 ke DT R in laboratory tests

B2 &R SR LDOT, UEHEECL B4 —I— v A RiRER L DTH Do

V) VIVY— FOEEN vYVY -t OACEREOTEEZRIT 5700, T EEEKE LT
NONEINLT T VD 1.2 mm, 377 A GHRRREL, £OWEE, Hih BB <02 L (JASK
HUT) 2fikote, ZOfH4E Table 5 O L < ThHoT (B XA THBIT 094 Ui ff, YA
EER B, RUFRBEAME A LTz, LIapoC, HOEEICE 54 —-3— 14 (L-45L54) #SATRET
b5

Vi) VSV Y~ P RINEE LR LD L DOWE VIV Y — b ERRAT YV VAR L, BURME TR
RUFERLBECIIBAE L Lo 7o b OOFIIR V& % Table 6 10 Lice R. C.5095L0 L CIXIBMMREEAH
BED L ERETR < TR O MRS IR R D F SR TH D, EWIE, Bk~ ks Table
12, Fig. 6 &R L7

2. FA—=N—-L 12
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Table 3. #HISKIEE L SIBROMBRICET 5 TR &8P USHAMES) LoE
Relations between solid content of resin solution and resin

. content of resin sheet in laboratory and pilot plant.

P F oM R B B, M ®o=
N ’ Laboratory Pilot plant
Base : -
Bog = & g = wong ® & Mg =

_baper Solid content of | Resin content of | Solid content of Resin content of

resin solution resin sheet resin solution resin sheet

(%) (%) (%) (%>

A 40 50 40 53

B 45 50 45 52

F 50 50 46. 5 50

J 50 50 46. 5 50

Table 4. BHEER, HEEOD Y — t DEH MK 5 HELIL
Dimensional changes of sheets (cross direction)

at impregnation and drying.

I Base paper
\
i A B F J
Part of machine ™ _

Rolled paper 100 100 100 100
Preheater 99. 4 _— —_ —_
After impregnation 101. 4  — —_ JE—
After drying 101.2 101.1 100. 8 100. 8

VIV Y~ FERTEO T & BEFSEARETRTOT, d—o- v A REBRBEOSC X DTTES Z
LTE B, )

D BEER 7737740 3.4~3.5mmEiR (BRI 0.9—2.0—0.9mm) TEKEIEFI12
%, PEFERNIHIHREF CERBBIET, MG, EMEHIR0OLRVTH5, HHEZ 180F YV F—2
—TH YT 1 vV IR L, f

EERIORS : AREEBINE (S.C.46.5%) 100%6, AT 55, K107

®BfH& : 30~352/(30cm)? WIE : 10kg/cm®, # 2w

BT : 10kg/cm?, 130°C, 10%

i) A —tm LA WEEHE F—ot— L U Fig. 3 OB CAROEECFAEOL Y S — %
BEMI L7 (ﬁ*ﬁ%*ﬁ@i‘ﬁﬁjirfﬂ EVvIv o~ FROWKE W E —BEE5), 7 v ¥ 2 VRITETE
2@0%@(@%&%@[7x4xf%%&%ﬁ)%ﬁmmsﬁfoﬁmbto%E%ﬁmVyvv—r
DBLEE, 7 » ¥ 2 VIROKIEHE L TP 3 BID125~130°C, 15580 (7272 LA L7z L-45, -
Ibﬁm%ﬁkmm%@)1£ﬁu1%gmﬂabt,%ﬂﬂabrmﬁu:§vy1vwvsv%ﬁmb
2o o _ _

ek, DgORMEEEICT 570w, F—S— VA AR, BRALELY Y Y — F oIt LTk
B L EFEOUTLRENOARETTC Lict 5 (Table 8), MMHMOEIRARE N, +— v
VABIRIC OV TIR L P v & — LREOR. C. [ERRVALDE L (FhabbA, B, F, J CE
et &Rz 5),



LIy — bRk BA—A— v AT 5K GBS ) (k) =
Table 5. Vv ¥~ FEEARE LTHVICAROEEN
Adhesion strength of plywood bonded with resin sheet.
N - | )
Kind gf - Birch } auan
. test (JAS
+_Adhesion /i . Cycle e Cycle
Resin ™. strength” i I\{or{nal }?;oxléng wet and I\{orltnal ]ig;ltmg wet and -
sheet T — __(kg/em?) | tes es dry test es dry test
Min, : 18. 5 (-):e 20.0C O | 21.6( 0)| 15.7( 90)| 16.0( 80) 14.9( 95)
A—53 Max, 25.5( O 28.5( O | 26.1(40) 19.7(100)| 17. _7(100) 18._7%100%
Mean ' 22,2C 0) 24.3 O); 24.3(C 5)| 17.7( 97)| 16. 8( 85) 17.3(100
Min, 16.5( 0)! 24.0( o)! 20. 2( o)l 11.5(100 11.4% 60)| 12.6 1do)
B—s52 Max, 24.5( 0) 30.4( 0) 29.4(40) 18.4(100)| 17.6 1003 15.7 100%
Mean 20. 8( O); 26. 5( O)i 24. 8(23); 16.6(100)| 14.4( 86) 14.2 100)
Min, 13.4C 0)| 17.3( o)i 11.4C 0)| 15.2(100)| 11.8(100)
F—50 Max, 24,0 0)] 23.8( 0) 26.2( 0)| 19.5(100 14.4E100)
Mean 18.9C 0)] 19.5( 0), 20.3( 0)) 17.1(100)| 13.0(100)
Min, 17. sg 0) 18.4( 0) 21.6( 0) 14. 4(100)
J—50 Max, 24.2(60) 28. 2(20); 28.3(60) 16.3(100); -
Mean 20.2(12); 24.0( 7); 25.6(26) 15.0(100
Film glue for Min, 24.3( 0) 18.9C 0)| 20.2¢ O)l
resin sheet Max, 30. 2(60)| 31.2§ 0): 21.8(20)
L—45 Mean 27.0(37)| 23.8C 0)| 21.0( 5)
Min, 19.0( 0)| . 15. ZE 0)l 13. 0)
R—65 Max, 25. 9%35) 26.6¢C 0) 22.4( 0)
Mean | 23.0( 5)| 21.7( 0) 18.9('0)

%+ Wood failure (%)

Veneer :

Table 6.

10 pieces.

1.2mm 3 ply, u=11~12%;. Press condition :
Number of specimen :

MEREE LA Lbic v T v o — L DBE DR E*1, 2,3
Tensile strength of cured resin sheets.*1,2,3

12kg/cm?, 130°C, 10min.

R}fsiltl gfhiccilkrréedss # #& &} M Machine direction i % In Cross direction
sheet | (poct . 25°C . 25°C
oy PR ) Vet (Water )| DR s ) Vet (Water )

A—53 0.15 18.8  (2.4)%¢ 16.5 (3.8) 7.2(2.0) | - 6.0(35)
"B—52 0.25 27.4%5(2,7) 28.5 (3.4) 16.4 (2.1) 13.8 (3.3)
F—50 0.29 33.3%5(2.3) 28.8 (3.4) 18.8 (1.9) 17.3 (3.5)
J—50 — 36 ) — 32 —
L—45 — 28.9 (2.7) — 18.7 (2.2) —
R—65 — 1.1 (2.0) — 7.0 ( =) - |: —

% 1. ¥ a v =P H13BrkE Schopper tensile machine.

% 2. Unit : kg/15mm

* 3. MERAIE, EMERETERCIIZIATE LT LD,

Resin sheets for test were cured between hot plates without pressure.
* 4. ﬁ&%ﬁﬂ%@{ﬁlﬂﬁjﬁ‘ Elongation at rupture. (%)
# 5. 10mm GO, RERIEE kg/l5mm ICRE LT,

Width of test pieces : 10mme ; strength: conyerted inj:o the unit of kg_/iS_mm
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3. F—nN—LAEROHEE

D) B RESLERE<, R, C. ow<gakx,  [Un R HOT PLATE
A, B, RAKRDPETIWI VI vy — FEBIRIBHTAKEERE
HTESLH, F, J, LARDOHEIFRBEHTH DIz, HH
D& HSFERBEL, R, C. 40~50%DFHEixHTHD
BHRER AT RA — N — v { WEEEOE N A F i LDTA~
N VAHCHARD A BEELRTV, ROV Y v AR HOT PLATE
— FTH5 L-45 OFED X 5 W FEMRICTEEE (ZoBe

' ) 1. %4 Caul plate

RVFF) BWERLT L, ThLOHMEH LT ey s ViR (5D
LREND D EEDIT, MORELERTIELD 5, Cushion paper (5 sheets).

WECERT 5MMZA, B, ReWicEbtrnsh 3 HHAPIRTVVRR

: Single surface caul plate..

o3, JEE 0.22mm CTHEBMWEHEEOE W F R, IHE

4. vIZv¥—+ Resin sheet
W] FEHREAVICEER XU L-45 OB AT LA ERED 5. BEFEMK (L-45 OBEDOHER)

SIIE DT, Film glue (used only with L—45)

i) WELME +— - VAEEDOWT, HHAHEOT A 6. EIRAE Plywood
SIcHe LTt 5 %EEED, BT A Y (1%REr by 8 3@‘;;}};{{;; b=V
2D, fi7nrza—n, WAEBIVEY, XLEHE72 VO Way of assembly at overlaying.
FRBREATHROL LTS, WTROGRBIET b Y HBRICE DT oL LA, MhicidLbizs
b hol,

) BKBBR o —3— QU & D CABETE b 5 OWKEER S L WA T B0 CREROHILT
BlsE Uiz, B0BHD-5 5X5cm ORBRM 3% L D, 20°C, HEREE (R.H.) 65% i\ THiEk, =
o TRNRTT v e Ty (1 1) BEWTHL, 256~26°C okficiEiE GkiE 5~10em) L, 1
~7 HSICEE LT 5X5emx 2 (E) 7»50WkEL kb, 3RBAOTWES Fig.7 CRLi,
ZOEE (BIREHEOE S 3.5mm OBE) ORFICIDE, ok T8I MKRIEH O POKEIZEL
AR (N) OBE 2.2 CEBE/KREINIE 40%) Th 585, VIvy—bd—S—v 1 itk> T
0.03~0.23g (FI5&/KRMZ 0.5~4%) BT 5o

F=RNm Vv L7V P v v — P AEREBET MR BRI T 5720, MY &[RRI Z o%K
BD BT L UORREERLTHEL, 48RHEROBUKE & kT Table 9, 10iRL 7.

=<

—

-
—nu AUCURWN =

=

#7E#e (Covering efficiency) =[ (V\‘j‘\;oo‘;) mean ]XIOO

7oL, Wov @ F—oS— VA BIROKERE 24, 485 5 \WidT2iEM%ORKE
Wron @ BB AROKIRE 24, 48D 5\ X728 0K E

Wov . Sy o Wov 5
(Torov ) ean © KB 24, 48, T2RMORAICED S (o )oriH

iv) BIEHE vy~ b= v Ik DAROEBIEE SR E SN D T LB 1L HRY HT
LG SN TN B, RERTIEME (0°), # (90°), &} (45°) D 3 HIMic2WTRMiiciiid 3 5 HHc &
OTHIFY v 7Rk (Es) (hREPMERICK Vi) L5ERVEE (o) ZHIELZ. £hHOHER
% Table 15, 16 (1E< AWM 0 EDBHE) T, FrBRARE 1.0& LAHEOF = I— V1 AR



VI vy — btk dAd—S—- v A BT 5% (E5 ) (a4 — 73—

#iE% Table 7 R Lz ZHTHSHEE 51T, 45° FM® Es, ot &, 90° HHO Es 32 L <k
&b, —~IRTAWD 45° FHD ot ik 0° F/ix 90° FADLThKHELTNCHD, (ot (45°)or
(0° or 90°1 (4rEHE o1(0°), EAWX o1(90°) D 5H, KEVHOME) THRORFELILE T &
BTED (ZOER1ITEVIZER I LEV). ZORBROEA, £OfEIX Table 7 oBARICi
LicZ &<, ERBAED 0.20 120 LTA—-3— VA &HRI3 0.23~0.43 THDOT, BHMENELL A
B2 TwD, ZORTHUrIvy— b RBEL, BERAKEWIEERFM L Piligok,
DEDXSiVvIvyy—td—— v A I EROBIRIVEELE L, FCRFEEZDR T DR’E
LV

m LYvL— pt—ii—L 1 SROTHEESE

BAEL 7oA — 3 — VA BIROTHER 2R T 5720, RERBEL LTy =¥ —2 -2 —HBREEH—
RS DX LB, KRIEL AEE L L CHTHRY OBRMEL AHBR(ID LR CEHORBR TR D7,
BAMEL SHBR R REATRTH D, TOEMCINEO T &  EEIH TRV THER S L TERMRS
RTHHDT, ThOLOFBRIABEREROFETH 3,

. & #

PHARIILI X o TEE L3 DT, —FEL T Table 8 WiRkl%, @5 K2OVTIE, T—2—ii) &
BRIcEZABTH Do

2. HEFHE

D va¥—-2-2— X 58% il RARoO&M: EEIR 0 40~42°C, 27V 1 11205 7 L

Table 7. AROMFY vV IEEBLOSPRVES TR KIET VIV Y — A ——v 1 DR

Effect of resin sheet overlay in bending Young’s modulus and tensile strength

(Values show ratio between overlaid and non-overlaid plywood).

— = = -
\ Thrll(élés \ Dire- Ratio Ratio of mechanical properties Ratio of tensile
N of base\ ction Ratio of bending Ratio of tensile strength of 45°
-\Pa‘(]::;;) gist \ Young’s m?dulus strength ) direction and 0°
Kind\x \ [I_*;B(overlald) ] \] [gl(overlald_) i ] or 90° direction
o . \ \ Es(non-overlaid) or(non-overlaid) (459 .
. T ]
plywood N U 45° 90° 0° 45° 90° [UT (0°0r%0°)
ﬁﬁﬁi&aid N*2 — | oo | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.20
Overlaid A 0.12 1.26 2.30 2,61 1.08 1.62 1.16 0.23
B 0.20 1.07 2.63 2.91 1.05 1.94 1.08 0.28
F 0.22 1.02 3.14 3.39 0. 84 1.58 0. 84 0.29
J 0. 38 0.94 3.11 3. 45 0.96 2,86 1.23 0.43
L 02541 o0.8s | 248 | 266 | 0.92 | 2.02 | 0.95 0.34
R 0.125 0.99 2.12 2.41 0. 90 1.45 0. 93 0.23

* 1. ZOEBKLBIZE, ARORLEHIZS v, The more value shows the less anisotropy.
o1(0° or 90°) : o1(0°) 72k 01(90°) ©S5hH, K bH{EHE LS,
Larger ot either ¢1(0°) or o1(90°).

% 2, Table 8 &M, cf. Table 8.
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\

340, K& : 5 580ml) T 216 1% L BALE LT (216X 1D~(216X 5) R Lic, #EH o
K& XIX14X Tem (RIROGHEFIE 14cm) T, = » TEMIHB LR IREREIECH U, £RBTL
KEDED 2 DHBKH % Lo,

i) BSMEL A3Br MEFEE LCHIE 45° HACRE L, MBh DX & X% 30.5%30. 5¢m C,
1) il YRHT, 196044 BiciE L, 14T LLROFO1IRORBA 2L VITFL, &ido
HABRITH LT,

i) ZM—Eth< D2 LB 15X 15cm OB ROk O 2HF 0%, 4 REHEML, 63°C T 20
R T 5 < D2 LE 3 A5 [@AfTRYy, AERBTEEHhELEOH ML SRS L LT,
BT R OLERAR A 2O EANHBE 2R L 7.

3 EEEED & OREE -

L AERERE 7CIBEMBR R 1T Ao illl QR AMBR LAV O &) ITOVTK O M%7/
v, fitERE S L, .

DORREE =V — 22— —HBF B L CEL AHBICOVT, REICHTE LcRYEiEo7H
TTELRFRSVEDROLBIZEIMKL, SoEz=iREEFAR G (HiETEK. K. &, TK-
SP#, HHRH - ZRHOHMEMEHIT 0—d) ZHVTHIELL., ZHEEX DIHE: aE2 kD, @E
BELIEENI X > TCRBCHT 2EME, REMBCHE -2 TERLL.

i) FESh v =¥ —A— 2 —HEBRATOVTIE 2161 LI 8 fED L —_THIEK L, REEhO
A E G ERS L, BINEL ARBF T OV TRRB A OhRITKHIKEAF I —EE5] %, £
DAL HN O E N — T LI, BB R VX LB oW TIRERE TREEL O
FEedgL,

D) Bk ¥ =¥ —A— 2 —3BH, ERBE HRBN D 5X5emOMBA &2z LY, T—
3 —iii) THRAFHECHIE L, MIRE A iT4SEHI O WOk E L3k L7 “HER” TERLL.

iv) BEH Bxa 7ok (WIAZBIESERBIC L 2) Cillazl, R 0.9 X CRBEROE

Table 8. it 4 &t % #l ¥ — & &

List of plywoods for weathering tests.

ﬁltﬂ“ﬁ'*ﬁ F—3— lL/f' v v <~ Resin sheet }%_lﬁ*ﬁ}ﬁ‘*ﬁg it *
D i = nEoAE — =
QE T BEOFR g T 4 e % | Table 2 | T
of Overlaid Thickness of Resin Fie=2 Thickness Note
plywood| o©r not base paper content Symbol in | of plywood
(mm) (%) Table 2 (mm)
Non-overlaid
N (base plywood) - - - 3.4~3.5
Both side ;
A overlaid 0.12 53 A-53 3.6~3.7
B .As above 0.20 52 B-52 3.7~3.8
F As above 0.22 50 F-50 - 3.8~3.9
i) As above - 0.38 50 J =50 4,0~4.1
. As above 0.25 About 45 | . . . iﬁﬁiﬁ?‘éé%
L with film and and (L-45) 3.9~4.0 |Rosin Gt/
glue 0.075 About 65 : : on the market
Both side _ @k
R overlaid 0.125 About 65 (R—65) 3.6~3.7 | As above




VIVY—tRXBA -~ v BT B (5 (BA) — 75 —

SHOFKE LT—ilic L22RUALEERTF L (VIV ¥y~ ORI X W ZROFBREIZELTS
2, T TREEMCF CRBER UL, RBAOHX Table 14 gL 7, ' '

v) BTRIMEER BANEL ARERA (30.5%30.5cm) 25 Fige 4 iw Lty #-(0°), #(90°),
£ (45°) D3 H@Eind 2x20emDABRA 3T O RIKL, 20°C, R.H.65% CHBHABH L,
HITREBRII R AV B 15cm O REPRERIC XL V7RO, ThbbHIRIFHERSFAZL LA T L
F—URHREL, HOMBEIIST T 10~500g DL ERMNL, FELESOBEFREZI0ERSRY,
ZRHETY v 7R (BEs) 25HE L7 (L ARBROEDO EEZ M HBRICELTH EEE L),
COMFRR TR Y v SR 2k, X ORBRA 2B IRDFIR DR 2ER LI,

vi) GERDHER WY v SRR R KBRS Fig. 5 OFERIVABAZERL, 2HhHDOHEH
ISR RIEE L, 402y WARRE (BN 1+ ) KE>T3EDES (or) Bl

viD) BIRACE FRINELS B, BRIV 2AXLHBRROVT, AIREPEOHELH
=L,

4. HBEERBPIUER .
V=22 —RB, BANECARB, HER—EEL< VX LRBROBEEEL O Table 9~
11 12, EANRER, g, F5RABFERL Table 14~16 iz, WkkBER% Fig. 7 ©rhehsy
L7

D& v Y2 — 2 —F Bk, BANI ARMBIC X > THR A IcZE BT 5(Table 9, 10) 23, % DA
BARRIRCE D TETOERD Do THILY =¥ — A — X —DPAIIE R TV 1 FACEKF OEE O

1
1213
20 50 ¢m
2
(] K4 —
R=170
B
R 10
2 . 100
BEZ
90 =
. <Z
- %E 4 R=253
B 22 g
[r
<<
1~'9 : Bending and tensile strength test i : T
pieces (2 X20 cm). Z¥z
‘ 2
11~18 : Adhesion strength test pieces (2.5x 707
' 7 cm). Znz P
21~22 : Water absorption test pieces (5 X 5
cm).
Fig. 4 BESNZL ARBRABPLERBRI O L VY 030" 6243
Cutting diagram of test pieces from the Fig. 5 5k VHGBA OIRK

outdoor weathered plywood. . Tensile strength test pieces
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g, B A0BARIIEESOPE (Bl v EhhwiEhBsRBobh5) LEbh b, L L—fF
MR R ERBREEENT, Z0%bT rRASERRMCELT 2EHmB b, 2/, vIv
Y VRERIE RV H 5 EWEZ ATV S LERDHECIFHROE(LSEKRTH Y, 7Tra—LEkoR
REERBIIEZ AW RAEM OB AT~ TWH T L, ELAMICR T LS 5T vk
BTHDLY, Va=P—A—F—BRELTEL ARBRIC I OTRAFITHKREKELIE LI,
W, BERVWThOMEBLETT2EMNCH D, RAKAE L, BuEEh> T Z L3 /IiE
MDD Shsbh s,
TREEBIEITTR, BECHERLTED, I THESNAZERERANOIXRRVWIDOLELLR

Table 9. ¥ =% — 2 — % —IT X 5HiitEMEAREH
Results of weather meter test.
\ , [f=EA 2 Color £ N | ok E | WA
\ V=Y s Surface crack (Amount |~ .
\ 2oa_|oO Total lenath | of Covering
N R ERERRS \measu- B B | % E | WlagkaeE ota e’ég absorbed lefficiency
AR rement | - ! (mm) an water by
;)Eﬁ Exnosin Light- Domi- Excita- | number of 5%5 cm
Kir .Xposing nant tion | crack on the .
ind | time to ness . h specimen
wave purity 2 specimen of
of weather 1 th 7%14 for 48
ply- meter eng X 14 cm hours
wood (hr) (%) (mp) (%) | m|E W @
Face | Back
0 18.5 587.5 51.5 0 0 0. 23 89.5
216X 1 16.0 589.7 57 0 0 — —
A X2 15.4 589. 5 45 5.5( 1) IIE 1 0. 24 89.8
X3.5 14.0 591.0 41 20( 1 74( 9 0. 20 91.5
x5 13. 4 591.4 40.5 |60.7(11)| 196(22) 0. 25 89.2
0 16. 1 588.8 45.5 0 0 0.08 96.5
216%1 14.0 589 46 0] 0 — —
B X2 14.8 588 44 0 0 0.11 95.3
X3.5 13.3 594.5 38 0 0 0.09 96. 2
X5 13.3 591 36 0 0 0. 11 95.2
0 13.4 588.7 39.5 0 0 0.07 96. 8
216%x1 13.8 588. 4 45.5 0 0 — —
F X2 14.3 591 36 0 0 0.12 94,5
X3.5 12.9 588. 6 36 0] 0 0.07 96.3
XS 12,8 590 31.5 0 2( 1) — —
0 12,5 586. 8 37 0 0 0. 14 93.6
216X1 12,1 587.8 40, 5 0] 0 — —
J X2 12,7 593.6 28.5 140( 1) © 0.15 93.7
X3.5 12,7 581.5 33 6] [0] 0.12 95.8
x5 13.8 567. 6 53 130 1) © 0.15 93.7
0 11.3 600 37.5 0 0 0.18 92.3
216X1 10.5 598. 5 37.5 0 0 — —
L X2 138.5 591.0 36 0 [¢] 0. 16 93.1
X3.5 13.2 592 26 0 0 0.19 91.9
X5 13.8 591.5 25.5 0 0 0.17 92.8
0 24,5 588. 5 62 0 0 0.03 98.6
216X%1 13.7 593. 5 52 0 0 — —
R X2 13.7 593.5 47 8( 3)| 9.5( 2)] 0.07 9.5
%X3.5 12,5 593. 5 37 2.5(C 1 13C 4) 0.09 96. 4
x5 11.7 596 37 19C 7 66(12) 0. 07 96. 4
Size of specimen : 7X14cm (grain direction of the fase veneer : ldem).

Surface cracks were observed with a magnifying-glass,



Table 10. BHEL ARBRIZ LB VIV ¥ — b — 31— v A4 SIROINEINZELL

Results of outdoor weathering test of resin sheet overlaid plywoods.

9D (G5 MM LHA I A —yr— K ITAL —4ALA

iz -
BiiEL A ERE . f5  Color RHEH N BiRECE 1S [
W] Items| # IR . ] .
Outdoor \ of . o Surface crack | Raised grain | Amount of Covering
\w«iegtgher- \ \?Etsi%l; Gloss BH i3 OB R | R M E (Number of of base absorbed efficiency
A\ Eime 3 and Lightness Dominant | Excitation | cracks plywood water by
ofERE \(Year measur- s .
Kind \ ment o wave length purity crossed with 5X Scm
of % ( center line specimen
R mp) (%)
plywood \ \ of 30cm) for 48 hours (g)
0 glossy 18.5 587.5 51.5 0 — 0.23 89.5
A 1 little 12.8 591 42 0 very slight 0.25 88. 6
2 none 10.8 591.5 33 5~7 slight 0.51 76.4
0 glossy 16. 1 588. 8 45.5 0 — 0.08 96. 5
B 1 little 12.5 593 44,5 0 very slight 0.13 94,3
2 none 10. 8 589. 4 36.5 0 slight 0.24 88.7
0 glossy 13.4 588. 7 39.5 0 — 0.07 96.8
F 1 none 10. 4 589. 8 30 0 none 0.10 96.0
2 none 8.9 586 22 0 none 0.25 88.1
0 glossy 12,5 586. 8 37 0 —_ 0.14 93.6
J 1 none 10.7 590. 5 32 0 none 0.16 92.7
2 none 10. 1 585. 5 22 0 none 0.17 92.3
0 glossy 11.3 600 37.5 0 — 0.18 92.3
L 1 none 10.0 594. 8 27 0 none 0.16 93.5
2 none 9.5 588. 4 23 0 none 0.19 91.1
A 0 glossy 24,5 588. 5 62 0 — 0.03 98. 6
R 1 | little 11. 4 595.5 37 0 very slight 0.12 94.4
2 none 10. 5 593. 6 28 0~2 slight 0. 24 89.2
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Table 11. Hh—#5E< v 2 LR OBIERHER

Observation results of boil and dry cycle test specimen.

aigomg | SVPAULREBRORREL | cppp i my | % m oM h | AKE S ®
Weight change at cycle
Kind of rocess Number of Surface crack | Raised grain of
plywood p cycle base plywood
(Air dry weight : ) X
100
. 63°C Dry
Boil 4 hrs | 20 hrs
3 *a few on one side|  observed
A 122 93 5 many on both sides "
3 none observed
B 127 94 5 hone ”
3 none none’
F 131 94 5 none " |slightly observed
3 none slightly observed
J 119 95 5 hone ”
3 none observed
L 124 _ 9 e none /,
3 a few on one side observed
R 127 94 5 a few on one side ”

Size of specimen : 15X 15¢m.
* All cracks occurred at drying process

%,
i) KAEEh v=¥%—2—2-RROPAIIZA, ], REIRIT, BSE AR EEN—EELD
PEZURBRTIEA, RARCEEHNSRE L, v =¥ — 2~ K2 —1cX 5] AROREEIZ 242 b
FREAPCRHMEN E LTEENTWREROERMEES L LTREL T, HONKIERE EATERT
b EBbhs,

ST, VYV Y- EIBEELE L, 20°C, BRIEE (R.H.) 66% TR L b D& 24RFR25° C
DIKTIRE LB DIE S M OMUNE Table 12 O &< 0.26~0.69%TH D, ISTHEIRADVY
vy—1+ThHBF-50iconT, R.H. 32, 65 95% (\Fhdb 20°C), skigif (25°C) DIREEIIRRK
B OHERLZRET 5 & Fig. 6 0 &<k %, LTAT, 20°Citk T R.H. 5% 65-95%,
65—>32% L ZL LB A, ThhbbAMO FHEKEN 12524%, 12-6.5% LZLLIZ FHTE TS
1—2—1mm BERED % v ¥ — L HR (FRBROBRER &ITER CHRTH 5D OFRRBHECERH MO
Ik, IR LA 0.17% (GRS ITIXE KR 0~20% DFLHERD 575, 24% ¥ THEHMTIHEL
) BXK0.05%THh 5%, chrbkitvdvy—t F—500 [ &4 T T DIk, iEEENLE N 0.14
%, 0.12% (Fig. 6) iKit#+ 5 &, R.H. 65-32% ¥ inbb — I [EIRIEX D SO IHRT 5%
AICRERONEEEE D LYY s — F OIREEROFRAT B> TRBOEEIIEZ D), < OFEIITK
IRIEFREDMUS F-50 & D AR EW(LARD CTHEHBDOIMELREVMDO LI v ¥ — F DBFFITIXSIHIT
ELV, LhdAd—— VA AHIC XD TAREEH S OB BRERICIIEbd T b (Fig.7),
BIRAROEKBINR R L FEIGET 2 DML TV IV Y~ DR X DiIED0iiEs<h5
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Table 12. mEE(LE LDV Vo — 1+ D
U 7Kg D R
Expansion of cured resin sheet (conditioned (’/‘;) CROSS
at 20°C and R.H.65%) in water. 1-610' B DIRECTION
S - - = =
\\Dlrectlon b 1\}%1‘& hj-i i | i@ - % . [ %
> achine ross L
Rsel;selgt\~\ direction direction 2 02
P4
A-53 0.07% 0.42% )
B-52 0.08 0.37 L% 0.1
F-50 0.07 0.26 s MACHINE
J -50 0.37 0.68 & DIRECTION
B 0 1 L |
L-45 0.15 0. 47 RH. RH.  RH.  SOAKED
R-65 0. 39 0. 69 32 % 65% 95% IN WATR

. N AT20c. AT20t  AT20c AT 25%¢
Size of specimen :

20cm(tested direction)x 3cm. Fig. 6 vov¥—1+ F-50 &hn%k
05, VIV Y — O « MR EREGROh XD @11:%1,&)‘%:4,@@9&@
3 KBGO~ EZEE
3P KRE L OERE AT b D, L3> TEE

Dimensional change of cured resin
BETVI VY — R OBRHEQIDTEE YD 5135 sheet F-50 at changing relative

RIEIEN b —ERTH Y, Ok >k s Pumidity and in water.

PRI Dr23N53E, TOVIVY— + OBEMNIVBECHIREENEZETIHREL DS 1E<
HHE, VY- A -4 —HBRTEEENEZELASK, REBROLVI VY — Mifhick LTE5R D54
SN THY, LD EEBEST TS,

iii) k& HEfER%Z Fig. 7, Table 9, 10 XR L7, BRI & KFENSFET DL, Th
CHEDTRED S OBUKE ST 523, KEENCH0b 5 TRKRIEY = ¥~ 2 — & — B, *
P Ao E & bICETHRALA LN, ZhbELv Yy Y — FEOEERFILI>TLV IV
T — BB M TE D, porous Kb iEILNE, FARE, ThZEMT8 S
A (4 B~128) ¥ 5 LEb 02T, J 1 SK67079 oEmEFKHAREIC LicBso>TLr oy
V= VEOEERIRED : Y Y A ATV — & —TARRINE) £ TIRIRE(W : E—EET7 v =7 4
BFAIBIR T > 7 — # — RIC 18RRI E ) T O REREA I LBEIE L & 2 AOUERE @ 100V. D.
C.) Table 13 D : ¥ D THDo W/D BB 5 LT A LIHBOFMB/NTHDT, HHclt LIEE
RECKEAOBERIRAMBET T 2ESNATH 5, ZHREECHMSBZMMELRA»PEL, £
RESNDKFC IO TCREBEMSMET T 50 e E 2505, AGHOHEEL 271, BHME<CH1E
FLO L5EHD W/D iZFHFH 0.842, 0.650 3L F 0.476& 7% 0, FEIR &R CERARED 57,

iv) §£7% Table 14 O L, SEOHBRICENTH LIV ¥ — bt —I— U SHIEZMIB AR
XV EHEENE X LTV B, EREEROFETITY = ¥ — 2 — %~k 216x5 RO L DT
ORI XD TKRES DHEBA MWD 2 IR L.

v) HEREMEE BANEL AR 03 2 E%0T vy 7Rk (Bp) X UBERVES (o1) %,
Table 15, 16 KR L7, E70, EL AHDOBESR 1.0 & LHEOEL ARBA OLEIER, Table 17
KR LT TORIZEDTUVI VY — b A —— b1 DY =¥ — U v ik T 50RB—BHEC L 5,
Tibb, ROHOBAITIIRERITE L VEALEZT, 0° HRTE 1F£4&IC Es BT 66%, o1 i
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OIIIIIJ|O | U I N O N | [ I B |
01 234567 01 25456701 2 34 (bay)
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Fig. 7 vIvoy—tFd—— L1 E&RBITENE2EMELSA (1
X 24E) Licd DOWKRERGER

Results of water absorption test of overlaid plywoods

and outdoor weathered (for 1 or 2 years) ones.

Table 13.

F &R o R EA EHRIERR

Surface resistivity of F—plywood at dry and wet condition.

- ar BiE< A8 n Atk
% R Outd (4~1f§>df
Condition ™ Before weathering utdoor weathered or
~__ , 8 months(April~Dec. )
%Dr & IR (D) 3.83x101 () 3.67x10%° (a)
y ;
1
&Wetii IR QD) 2.98% 1010 1. 19X 1010
WD 0.778 0. 324

LRBTETL, FHICHEDT 45° FAbhS<kd, LROBLIZEKL Vs < h 5 7= », 90° H

TOETIE 0°, 45° FHNZERE < El\ a3,

1% Es W3JED 75%, ot id 85%iC78 %, BHMEL

A 2MEBITIT 0°, 45° HFETREYO L EFEFELVWIERTRALRAVL, 90° KD o1 ETD 68%
WETETL, LIROBILDETLTVEZ L3b25, ZRLDFERITILL TH—I— Vv A FIROEE
KRAFBEOFPHTIEL SRR 2EHTD Es 37TD 81~8%% T L, or 2F LA LTOEERRELT
BY, ZOBOVI VY — A —r~— VA BEROTHEMEZ W LS S70DIFRHREDIOT T L2R
LT3, RTRY TR/ &<, TCTRALAEL AR5E (15 45° EMT, 2v 7Y —1+ 1k 0.3
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Durability of adhesion strength of resin sheet overlaid plywoods.
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~L1.2m CHE) Vv vy~ FEO MMEECE L CTRPEKR E L CHEE I LB S 0EE 350y
2= VY TEFTOT, IbaEExHby 5 EREENDOAE Uky27B, F, L&KL SIENT
DEFIC 5L 5 b0 LER 5, |

53, 1L AHMBBITHEERD L O LILA D7 OBRLN S, MBS voT, ok
DG FDRDTHH I,

vi) ARERE EINZL 2B, HEN—HE 02 LHBEZEU CFARSHR L FE S 2 RELT
FY, vIOVI—IBBEINIVEV], LAERI DD IVERER L. FEEAIARLICRTERED
ROBEVDIDOTHY, VIV~ O BB 5MEIMOI DL D/INTH DRk, ZOBDF—
—VARERE LTI, »HREN (ofFhE LSS 5) THEOH VOO FHEES X OH

Table 15. BEMELK AHBRICL D VI vy — b F—— VA BROMNIT ¥ v 7 FEDZE L

Bending Young’s modulus of outdoor weathered resin sheet overlaid plywood.

Direction Angle of grain direction of face veneer 6 (°)
of test
Kind 0 45 l c0
of
; 108 kg/cm? 108 kg/cm? 108 kg/cm?
- ther- . . .
g/lc};od \?Xgatihnel; | Mean(Min. ~Max.) | Mean(Min, ~Max.) | Mean(Min. ~Max. )
o(year) | 126.5 (117.5~137.3) 17.2 (16.1~18.6) 14.9 (13.7~16.1)
N 1 83.7 ( 80.5~ 85.7) 6.5 ( 6.4~ 6.6) 11.2 (10.9~11.4)
2 85.3 ( 82.4~ 87.8) 7.6 ( 7.2~ 8.1) 11.6 (10.3~12.4)
0 159.3 (147.8~178.6) 39.5 (38.3~41.0) 38.9 (86.5~40.1)
A 1 143.9 (143.0~144.8) 34.0 (33.7~34.6) 3.6 —  —
2 124.1 (123.2~124.6). 31,5 (29.9~33.6) 30.2 (29.8~30.9)
0 135.0 (129, 4~142.2) 45,3 (44.2~45,8) 43,4 (42.6~44.2)
B 1 121. 4 (116, 4~130.6) 42.9 (41.7~43.5) 34.3 (32.0~37.3)
2 122.9 (121.0~125.8) 39.5 (39.2~40.1) 39.6 (39.0~40.0)
0 129.5 (125.2~132.8) 54,0 (54.0~54.0) 50.5 (49.5~51.8)
F 1 114, 4 (110,6~119.1) 49,4 (47.8~50.6) 36.6 (34.7~37.5)
2 110. 4 (107.7~112.7) 39.1 (38.7~39.6) 40.8 (39.7~42.0)
0 118.6 (118.1~118.9) 53,4 (52.8~53.6) 51.4 (50.6~52.8)
J 1 113.8 (107.0~119.7) 46,1 (45.2~46.5) 51.2 (50.3~52.3)
2 100.0 ( 96.7~101.8) 39.4 (38.6~39.8) 43,7 (42.9~44.5)
0 108.7 (106,3~112.3) 42,6 (41.2~43.6) 39.6 (39.4~40,0)
L 1 123.7 (123.6~123.8) 49.0 (48.2~49.8) 39.4 (38.6~40.1)
2 112.9 (108,8~118.6) 40.5 (39.5~41.5) 39.1 (38.3~39.8)
0 124.6 (123.8~125.4) 36.4 (34.6~37.8) 35.9 (35.4~36,1)
R 1 105.1 (103.0~108.4) 29.9 (29.3~30.2) 37.3 (35.5~39.1)
2 109.8 (105.9~112.9) 27.5 (27.2~21.7) 29.6 (29.0~29.9)

Number of specimen : 3 pieces in each direction

Size of specimen :

Span length :

15¢cm.

2% 20¢m.
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AROBRERLEDATIVERETT X 5 CBbh s,

vV =

ARICEHEDM KM, MEEEZMETIILEANE L—HORAREMELV YV Y~ bd—oI—1 o
HERICE VT, RTHRY WRLAZ EL BBV LY vy — + (BROES 0.05 $7213 0. 12mm) %+ —
SN—v A LICAREZ, BASNEL 5 1 B3 0B nbREmEN T E LD, ThidEvwLr Iy —+
TUKIZX T HHBEREN 5T, ZORDBBIRIC X 2AM DR « WHENG 270D D, TDIEHIT
BTV - L OBETREMILONAT, vIvi— RBOWK, ThbbREENEZREILLIDOEE
LI, £ THTME DEV 0.12~0.38mm O 4O E AV, SIFRZITIE 50%IH— LcEEHE

DOV VY — P EREEL, ThE 3.5mm, 3754077 yERICAH——Vv 1Lk, ZOARE
Table 16. BAMEL ARRICLDBLVI VY — b A —I— VA BRDFIIR VB IZEIL
Tensile strength of outdoor weathered resin sheet overlaid plywood.
\\\ Direction Angle of grain direction of face veneer 6 (°)
. U~ of test
. ; T 0 45 %
Kind Wea- strength
{)fwood\" ttitrf; ne kglcm? kg/cm? kg|cm?
ply ! Mean(Min. ~Max. ) | Mean(Min. ~Max. ) | Mean(Min. ~Max. )
! —_—
0(year) 751  (740~770) 151 (129 ~ 198) 621  (505~718)
N 1 314  (231~-393) 63.7 (60.5~69.5) 528 (517~541)
2 292  (276~323) 57.2 (54.2~61.0) 422 (388~465)
0 810 (770~882) | 186 (183 ~ 189) 719 (604~865)
A 1 780  (755~797) 196 (193 ~ 200) 566 (458~625)
2 803 (667~909) | 190 (193 ~ 185) 786  (731~832)
0 787  (724~868) | 223 (213 ~ 239) 673 (613~732)
B 1 704 (677~729) | 207 (202 ~ 212) 724 (616~799)
2 719 (656~770) | 245 (234 ~ 252) 768 (710~841)
0 627 (574~658) | 182 (128 ~ 224) 522 (417~619)
F 1 711 (706~716) | 228 (218 ~ 238) 364 (306~458)
2 659  (649~669) 174 (166 ~ 179) 650 (620~705)
0 722 (680~765)| 329 (318 ~ 339) 762 (711~825)
J 1 836 (784~875) 271 (264 ~ 284) 617  (540~722)
2 718  (701~746) | 276 (265 ~ 290) 743 (676~781)
0 693  (592~810) 232 (226 ~ 237) 589  (488~653)
L 1 800 (738~835) 222 (214 ~ 238) 591  (560~609)
2 824 (768~902) | 234 (231 ~ 237) 692 (611~741)
0 675 (631~710) 157 (134 ~ 170) 579 (520~611)
R 1 659 (619~695) | 192 (181 ~ 211) 678 (743~785)
2 694 (667~710) | 165 (159 ~ 169) 674 (593~717)

Number of specimen : 3 pieces in each direction.

Shape of specimen : see Fig. 5
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Table 17. EBSMIL AHBRIC X 55ROBE (v v 7 R/¥%, 5HEEV®E)D
BETesXiETvIovi—tF—3—1 1 O%E

Effect of resin sheet overlay in bending Young’s modulus and tensile

strength of outdoor weathered plywoods (Values show ratio of

strength between weathered and unweathered plywood)

. Ratio of bending Ratio of tensile
Qutdoor y ¢ :
\ weather- \ Direc- Young’s modulus strength
ing time Es (weathered) [ sr(weathered)
] (Year)\ [ Es(unweathered) ] n(unweathered)]
Kind
of
plywood 0° 45° 90° 0° 45° 90°
0 1.00 1.00 1.00 1.00 1,00 1.00
Non-
overlaid N 1 0. 66 0. 40 0.75 0. 42 0. 56 0. 85
2 0. 67 0. 44 0.78 0. 39 0. 50 0. 68
0 1.00 1,00 1.00 1. 00 1. 00 1.00
Overlaid A 1 0.91 0. 86 0. 89 0. 96 1,05 0.79
2 0.78 0. 80 0.78 0. 99 1.02 1.09
0 1.00 1.00 1.00 1. 00 1. 00 1.00
B 1 0. 90 0. 95 0.79 0. 90 0.93 1.08
0 0.91 0.87 0.91 0.91 1. 10 1. 14
0 1.00 1.00 1.00 1.00 1.00 1,00
F 1 0. 88 0.92 0.73 1.13 1.25 0.70
2 0.85 0.72 0. 82 1. 04 0. 96 1,25
0 1.00 1.00 1.00 1,00 1. 00 1.00
J 1 0. 96 0. 86 1.00 1.16 0.83 0. 81
2 0. 84 0.74 0. 85 1. 00. 0. 84 0.98
0 1.00 1.00 1. 00 1,00 1,00 1.00
L 1 1.14 1. 15 1.00 1.16 0.96 1,00
2 1.04 0.95 0.99 1.19 1.01 1.17
0 1.00 1.00 1.00 1.00 1,00 1.00
R 1 0. 84 0. 82 1,04 0.98 1.22 1.17
2 0. 88 0.76 0. 83 1.03 1.05 1,17
0 1,00 1.00 1.00 1.00 1.00 1,00
Mean 1 0. 94 0.93 0.91 1.05 1. 04 0.92
2 0. 88 0.81 0. 86 1.03 1. 00 1.13

BT, = -V ML TARDBERLLDMOWENRED X 5 b 5d, WEESEOBRENLE
T35, SLRZOBOAMNDIDDF — -V AIZVDICH BREDITOV TRIETZINZ 72e % OF
R, ko EoHIBEL 7,

L IV y— b —S— V(IR EDT, AROBEIEMT 5. KT 5°FRICEVTELL, £
Wb,

2. A VA RBRZ IO THROMMERIIE L <EESh, EENDILFEHEEIhD,



VIV — b RE DA — - VA BT BWE (F5H) (R — 8 —

3. EBATHATHECRER BEOLIALLBIFLVLOT, vIovy— | OBEN+HTE
VR, BRTHRBTY I vy — FBOME, TabbEESNhEAEL, WEEETORENER
LlB, LESDTHERLVY VY — t OFRKE LTIRBRESD 5BEEASWVREAV3RETH 5, A
1%, R&IR (Table 8 1) IZEIMNEL 5 2 FHRICEBEINSL LN O T, ZOHEDBEHKLE
DIEEE, BEWNICIINE S D515R D 38 S Skg/1smmil & W E T 5, SHRER DML & FRARDIHK
FHEERIEDZ LIE, TORTHRATDS 5, FERPORMEMILRAENORR L 2TV,

ZZTRALAEBMNEL AERTIERE L CHECHERT 3 BAELTY I Yy o~ FBIIZY 35D
v=¥F—Y) v 7ERT (B3R BB OT, UELORBRERLZEAHHLT, A, RUNOERIZTF
KR x> 5MEEZET2b0LEX D,

4. BEMNIVEREFERALAL YV Y — MIEE - BoKIC X 2W§E25 KT, £hixt—3S—1v 4L
FERMERPCECREET S, Fio, BEOEY (0.700 L) MIXHINE ORI £ D ETHSS 5.
ThOEHRANM L THRABEEY Y vy~ F HOBREKE LT3, RO FRKD 5V I3 X0. 26mm
BEOLOMELTH D, »OoXh THoMEENSORNEZETHZ L8 TES,
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Studies on the Resin Sheet Overlay. Report 5.
On the manufacture of phenolic resin sheet overlaid
plywoods using base papers with different thickness
and on the weathering test of the overlaid plywoods.

Tsuneo MatsumoTo
(Résumé)

In order to improve the durability of plywood for exterior use, a series of phenolic resin
sheet overlay tests have been carried out in our laboratory. In Report 3 of this series,
results of weathering test of phenolic resin sheet overlaid plywood, using base papers
with thickness of 0.05 and 0.12mm, were reported. In the same report, insufficient
durabilities of the overlaid plywoods caused by less tensile strength of their resin sheet
were observed in an outdoor weathering test (many cracks occurred).

In this report, phenolic resin sheets with approximately 50% resin content using 0.12~
0. 38mm base paper were manufactured and applied on both sides of base plywoods, and
the overlaid plywoods were offered to some types of weathering test. Results of the
tests are as follows :

1. Manufacture of phenolic resin sheet overlaid plywood.

i) Apparatus manufacturing resin sheet : Floatation system coating machine as in
Report 2 of this series.

ii) Resin : Water soluble and neutral phenolic resin, spe‘cially made in our pilot plant.
When considered necessary, it was diluted with 50% methanol (Table 2).

iii) Base paper : Shown in Table 1.

iv) Manufacturing condition of resin sheets : Shown in Table 2.

In this report, the term “Resin content” bears the following value :

(Basis weight of resin sheet)—(Basis weight of base paper) °
(Basis weight of resin sheet) X100 (%).

Resin content=

v) Characteristics of resin sheet : Six types of phenolic resin sheet were used for the
overlay tests. Four of them are shown in Table 2 and Table 8 with symbols of A-53,
B-52, F-50 and J-50, and the other two are shown in Table 8 with symbols of L-45 and
R-65, which are on the market. They possess good self-bonding characteristics as can
be seen in Table 5, except L-45 which is used with film glue. Tensile strength and
other properties of the resin sheets (cured between hot plates without pressure) are
shown in Table 6, Table 12 ar;d Fig. 6.

vi) Base plywood : 3.4~3.5mm, 3 ply (veneer construction : 0.9-2,0-0.9m#m) plywood
bonded with phenolic resin adhesives and sanded with # 180 sand paper.

vii) Overlaying conditions : 125~130° C, 15 minutes (in the case of L-45 and R-65, 20
minutes) and 12 kg/cm? in pressure. Resin sheets were applied on both sides of a base
plywood. Polyethylen emulsion was used as a parting agent.

viii) Characteristics of overlaid plywood : Shown in Table 7, 9~11, 14~16 and Fig. 7.

2. Weathering test of overlaid plywoods.

In order to investigate the effects of overlay on durability, the resin sheet ovelaid
plywoods were applied to some weathering tests. '

i) Plywoods tested : Shown in Table 8. Plywood with symbol N is non-overlaid ply-
wood ; A, B, F, J, L and R are resin sheet overlaid plywoods.
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ii) Weathering condition : (a) Weather meter (3 minutes spray/120 minutes), (b) Boil
and dry cycle test (boiling for 4 hours and 63°C drying for 20 hours, 3 or 5 cycles),
(c¢) Outdoor, 45° inclined to south (Phot. 1 in Report 3).

ili) Results of weathering test : Shown in Table 9~11, 14~17 and Fig. 7.

In order to measure the amount of water absorption through the overlaid surface,
edge of 5X5cm specimens were coated with paraffin-vaseline (1:1), and then soaked in
25~26°C water. Increase of weight after 24, 48 and 72 hours was then ascertained by

weighting. The term “Covering efficiency” was calculated with the following formula :

%)mean ]x 100

Covering efficiency=[ 1—(
Wov : Amount of absorbed water through the overlaid surface for 24, 48 or 72 hours
soaking.
Whron : Amount of absorbed water through the non-overlaid surface for 24, 48 or 72
hours soaking.

( Wov ) Wov
Won /mean W non

Sampling of bending and tensile strength test pieces from the outdoor weathered ply-

: Mean of three values of( ) at 24, 48 and 72 hours soaking.

wood with the size of 30.5%30.5¢m is shown in Fig. 4 and tensil strength test pieces are
shown in Fig. 5. Then bending Young’s modulus (Es) (center loading) and tensile
strength (o1) in three directions (6=0°, 45° and 90°) are measured.

3. Discussion.

i) Bending Young’s modulus and tensile strength of resin sheet overlaid plywoods are
larger than that of non-overlaid plywood, especially in 45° direction. Therefore resin sheet
overlaid plywoods show less anisotropy than non-overlaid plywood (Table 7).

ii) The durabilities of plywoods are improved very much by resin sheet overlay.
Little changes of mechanical properties and adhesion strength of the overlaid plywoods were
observed after 2 years of outdoor weathering (Table 17 and 14).

iii) In the case of A and R plywood, surface cracks occurred after 216 X2 hours expo-
sing to weather meter, after 2 years of outdoor weathering and after 3 cycles of boil
and dry cycle test (Table 9~11). When the tensile strength of resin sheet in cross direction is
smaller than the stress of expansion and shrinkage of base plywood caused by a change of mo-
isture content, surface crack will occur while the plywood is exposed to weather. There-
fore a base paper for exterior resin sheet needs more tensile strength of cross direction
than that of the base paper of A or R plywood. According to the results obtained in
these experiments, base paper F (in Table 1) shows sufficient strength.

iv) In the expansion and shrinkage of cured resin sheet caused by humidity change,
we find a tendency that the resin sheet using a base paper with a higher bulk density
shows a smaller expansion and shrinkage. By reason of the the fact mentioned above,
when a low bulk density base paper is used, the resin sheet overlaid plywood shows
much raised grain in high humidity condition. F plywood shows no raised grain and no
surface crack in weathering test. We presume that the base paper F has sufficient

strength, a suitable bulk density, and a sufficient resin absoption degree too.





