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BEFALTA—N—VARBLESDTH S, i, (DD A-42 & B-45 OB A 2EBETO
RRIIEBTEHRDIC, o (2) © F-43, F-25, N’ 0BAWEK A3 FEB T TORRRIB IR ITERSNT
W3, Tablel OZDRHPDARICET 2RBRERIIFNBTI TIKBREL DD TH 555, ZOERO—
BEARTOLROLDEIAT 0T, BRARBICTI3EKRTER L, 77bbH, A-53 B-52, F-50
RERREN0BILEAZLBEEA —N— L1 ARTHD, B5HPBLIUBIHDICZhTH A B F
LML TZzOREE, 6FEHITTORMIL ARROBRE, hoDARARTH 2 WMEAR N
ORRLELEBDICHELLDDTH 5, FIWTHN F-32 XU F-12 13, F-25 LERKICESEKER
WTHA——1 A LIBIRTHD, F-25 LIIEKEDHERICT S (BERRIEL) d0THBH, T
D 2T OVTRBRBBOBEBKRTENMIK B 6FEBOY VT ) VS @TEbIEM, -1,
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Table 1. # W & W — 8 &
List of plywood for weathering test
SR AR L ¥ v ¥ — | Resin sheet
=
D %E 'Ef 73"_/\*’—' l//f ME JE ﬁ& B;:;paa%er(lng)gﬁz ,ﬁ, "E $ TR—.‘: g]\% f’}
2y > ue) .
Symbol of Overlay Tl%ck iss rBasis Bulk Resin content| Yolatile
plywood ( mr?l) weight | density content
. (g/m?) | (g/cm?) (%) (%)
N Non-overlay _ _ _ _ _
(Base plywood)
A — 53 | ACHEEIC X AMEA — 0.12 62.5 0.52 | 53%2(55.5)*%2| 8 ~ 8.5
IN— 1A
B — 52 Both sides overlaid by 0. 20 110 0. 55 52 (54.5) 8 ~ 8.5
F — 50 | self-bond 0. 22 141 0. 64 50 (52.5) 8 ~ 8.5
N/ Non-overlay - - . - _
(Base plywood)
A — 42 | HOEZHCX M4 — 0.12 62.5 0.52 | 42 (45) 8 ~ 8.5
N— 1A
B — 45 Both sides overlaid by 0. 20 110 0.55 45 (48) 8 ~ 8.5
F — 43 | self-bond 0.22 141 0. 64 43 (46) 8 ~ 8.5
F — 32 | #5200 LOlm| 0.22 141 0.64 | 32 (35) 7.7
—_ A=A 7 ” /1 ~
F 25 | Both sides overlaid Y ! 25 (30) 6 6.5
F — 12 | with film glue*! ” ” ” 12 (19) 5

%1 FEEH Film glue : [F#K Base paper, 0.05mm thick and 29.8 g/m? weigh, 453 Resin
*2 4JE#& Resin content = (W — w) X 100/ W
() NRLwE®DE]EE Number in parenthesis shows dry base resin content. (W, —
Wand W, : BIBEEBEBLIULEHDOL Y VY — FDE X, Weight of resin sheet before and
10 min. (g/m?2).
w and w,:20°C, R. H. 65% CHlB#®EBXULHEDOFIKNDE &, Weight of base paper at
drying (g/m?).
*3 H2HRBESKDOMEARYT, The second term shows film glue.
*4 HEIFY, FE5IWD, FLIMY £, Refer to the Rept. 3, Rept. 5 and Rept. 9 of this series.

NS OHRESRICET 2 MBI eNEhE S|, F7H, FIMICOSNTVS,
BWARIINOTISE 5 7 VAT, ZOME% Table 2 IR, VYry— FARERVThOERS
5L7 57 b THT, BESBXUHSIEEERICT 238 (Table 1 BR) 2RV, EEERAOK
|izESL27 57 boovH, EX 0.05mm, EBERYK 29.8g/m?2 THb, LVVVy—ABEINT
NbT72/—i Ly ) —u i kAT VT E FOENVE 0.95:0.05 ¢ 2.0, KER{LF M) Y L%
WL LTARLIIZZHEORIEY TH B, A —— 4 MBRAKROTRIFEEDOL Y vy — F 28E
ML Uto Z0KE, 7 v ¥ a V#kELTES 0.2mm, 7TRANZX b B5%EED b DZMMAEIC 5 KT oHA
U, BESRMIT 125~130°C, 1540, FES 12kg/cm? & Ui,

ik, Chbok, BRAKE Table 1 OF 1 MOESICLD 2 OMEERT C & T 5,

3. R B 5 &

HisR 29 e 303, LUTFBHEICO~NG,

3.1 BAIE (A
WEARBRIBERRE bic, FEE, 45BEMAT19614F 6 AICHRE Lico < AEKHZ 30cm X 30cm i)
WL, =y VEEEBEMMET =/ —VvREETY -1 U, BEEE (BAO 1EMRIARES) K&
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Hio # LT 1ERACLICKREDRIAEEL, 1
£, 24, 3EBIVEDHATIRIZLARBE 1K

AP A S b |smako  EBALDEDETL, HIOROCERLERYFIL
BOLBIER GoaEoms B x o e e g
Total solid |Tensile strength| 1y . fots > TRERF 2L, BBROHRBRETIL - 10
resin in | of cured resin lckness . .-
resiln sheet shget i{{ cross ply(\)avoo d 3. 2 (I ARHORE
elm® | Ckg/tsmm) | (mm) BAES 5 1EEBC X DBETE, 1& LTHEE
— - 3.4~3.5 NOBFEAEF I, EERIANBEONIEAR, Fko
68 7.2 3.6~3.7 BAEBREAHROLAHICIBIZEECRETEDOTEDRE
i; ié 2&”33 BAEELTREL LT, < ARMORMEABICELR
: — TBHAOhRIC—RERY, TORES 02T ZRE
— — 3.65~3.75
HNOAREE L —RTEHE Lz, REENNE L ET
0 6. 58 ~89  sri, BT AREENEOBICEENIA ——
88 13.2 3.95~4.05
104 19.2 3.95~4. 1 1 (VvOyy— R BEBONIKRHBT S & 5 Tk
68+40*3 17.3+2' 8*3 4.0~4.2 50 C@iifiﬁﬁﬁf)gﬁﬁéﬂt%’%@c@, %@i’lﬂ;ﬁb
54+40 17.04+2.8 4,0~4.25 KB ORBOERESE () ARBLELTRT LD
294-40 13.542.8 4,0~4,2 1 Lo
content, 58%. 3.3 < BRHORR
we) X 100/ W, 3. 3. 1 BRKEODHELMEHEDOEN 5cmX5cm
£ dryi 130 ~ 140°C f
atter oven drying at O pRBA (2M) £20°C, R H. 65%0&ETEES,
standard condition and after oven TyUARNTT4veTRY Y (1:1) BAYTY—

WL, 25~26°C OKpicRE OKE» D DESH 5~
0cm) L, 1H, 28, 3H, 488XV 7 AR
BLT Semx5emx 27 (EEHLOEE) HoORARERD, 2RRSOFELEL > TERATO
BAKBEE Lico REEBEEBRAIANOREERDRILD, Lich->TRKESRILSH, CCTES
JTHETZ2C LR LD /. COBKBRIEDOBNIZ, A —— L1 BOFMPERANL S ST
BZ2A—N—VAYROENEH B LILH 57D T, KB TIRHRRAIC K - THEH L iEiE (Cover-
ing efficiency) OAIC L - THE « 85T Lo, COWERIRICIVDPE S EIIC, KICBELTD
2RBKLBODDH 100, FRELALTORWELEARARER CRKEDOSDR0 L1855, Tk
v A FRARERENHDIF0ELTRL,
#EHe (Covering efficiency) = (1—(Wov/Wxon)mean) X 100
T, Wor: KRIELAEHRBITLALILA——LALARD, KiZiE1R, 2055033 A%D
Wk &,
Wron : KT ADOEMBERAKRD, KRELH, 2852033 AROBKE,
(Wov | Wxom)mean : KEHELIR, 28, 3BOZNENORAICE TS (Wov/Wxon) O
¥,
3. 3. 2 AREEHN TEAROBARBRKEKE (H39) IKRINABERBRE (A% RIESL 4
Fr, Bt8F) %20°C, R.H.65%D&MTHE LD LRV EMBRETEY, BRARK OFE 0.9
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Table 2. & W & & o ® & &
Manufacturing conditions of base plywoods

& W = N N
Symbol of plywood

EBIRE LicA —3— b1 A
Base plywood for:

A-53, B-52, F-50 A-42, B-45, F-43, F-32, F-25, F-12

Laboratory made water soluble
e phenolic resin Water soluble phenolic resin
. P:R:F=0.9:01:2 on the market '
B A Resin (Solid_cont.=46.5%, ) 100 100
DORA pH=7.1
Glue Soybean flour S B
formula| {7 4 7 —
Filler — 10
(Parts) recommended
K
Water 10 R 2
WM_# © pH _ 10. 1
pH of mixture : .
®BfI8 Glue spread 30 ~ 35 30

(g/30cm=30cm DGL*)
H R B R

Veneer construction

Lauan (almon) 3 ply
0.9+4+2.0+0.9mm

10kg/cm?, 2hr

Lauan (red lauan) 3 ply
1.0+2.0+1.0mm

10kg/cm?, 4hr

T
Cold pressing

10kg/cm?, 10min. at 130°C

i TE 180FY YT 4 VT
Sarface finishing Both sides No. 180 sanded

* 2¥EEH7-DDE Amount for double gluelines.

10kg/cm? 6 min. at 130°C

T 180 &Y T4 v
Both sides No. 180 sanded

"~ Hot pressing

BLUBREROE S LOFRME LTI 1.2 2R UIETR LT

3. 3. 3 HURIERER ARORBERABICTETHA (0=0°), BRHM (0=90°) BITLLDHH
] (6=45°) ®3H [ S 2cmX20cm ORERF 3T DRI L, 20°C, R. H. 65% D&M THE L
ObLRB U, HITRBRIZA Y 16cm QHREGHERICKL >0 TbhD, hRICHERIRAZT
EXL TN —VERREL, RROMBEIIIE LT 20~5008 OAFEZRRNZ, WEE fchdDOBRER

BEY, TOWBESHSRRICE DI Y v 7 (Er) ZFE LI,
Ep=—t P
4Wh " s

czic, L 20y, b REBROE, h: BB OEX, P: LAREICET 27WE, 0: WEPicwys
blcbhd,

COMFRBROKE, BT A LT ED EEEERAIC Lz, CORBRTRIERERRDT,
ZORBR O OEDBIRVRBREER LI,

3. 3. 4 BIRVBRIRR #hT v VIS REERD AR » 5, FL0MOTO Fig. 2 KR LBIRD
HERFEED, A€ vERABRBICXDEFROBUEENEERD, FIERDME (or) ZRAICIDHEH LI,

cr=P[A
T T, P:BKIE, A: hRfkims

4 RBERLEER

4. 1 REREOZE(

L AP EOE(HBRE NI, 3EDERAT 3 LEROERARPLLNLRYD, REDEL
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REL XLUHET, S5iIKT
TATA ==L BOY
SHSRBRISE L5, &
DRI 3.2 1T & - THIEK
U3 % Table 3 1255
Utco LYV ¥— b REEA
B FREDEHR IT i,
Table 3 ITHRRL TS
hEEA —/s—1 A O F-
25% % 5 HTEEENR
FEE LRV, W AR
DA —— V4 SFITIE
2EETYT TIRE RN
BoNb, ZDOELTHE
TERAHENF D A-42 Tid
6 £ BICIZ T TICKIH D
F == VABHBREBL
T, HifchdEOELIRO
XML D, TAUR
alfeROBV O, WV
Y vy — | BROBEED/N
&V, QA —r—L4ED
BRESEIREOFH NSO
LOKRENDT, K - Bk
ITE B S BROT & 3513

VY VY —MTEBA - — VA BT B (1) (AAK) — 235 —
Table 3. BRI ALLEHEEL Yy Y~}
F—— LA EROKREEIN
Surface cracks of outdoor weathered high density resin
sheet overlaid plywoods
& | BAECS # | # h (K/30cm) .
P ;3 ¥ | Surface crack (Number of | #&iFIEK
m A Outdoor cracks crossed with center | Number of
Kind of weathered line of 30cm) sample
lvwood time = [ o inspected
ply (year) Face Back
1 0 0 5
2 5~ 7 0 4
3 18 ~ 30 0 3
A—S53 4 22 ~ 36 2~ 8 2
5 (1~ 5%) 12~ 18 2
6 (20 ~ 50%)% 16 ~ 26 2
1 0 0 5
2 12 ~ 20 0 4
3 32 ~ 56 0 3
A—42 4 (20 ~ 50%)4 0 ~ 1 2
5 (80 ~ 95%)* 5~ 7 2
6 (95 ~100%)* 7 ~ 12 2
1 0 0 5
2 0] 0 4
3 0 0 3
B—52 4 0 0 2
5 0~ 2 0 2
6 2~ 6 0] 2
1 6] 0 5
2 o] 0 4
3 [¢] 0 3
B—45 1 0 o bt
5 1~ 3 0 2
6 8 ~ 16 0 2
1 0 0 5
2 0 0 4
3 0 0 3
F—30 4 0 0 2
5 0] 0 2
6 0 0 2
1 o] o} 5
2 6] 0 4
3 0 0 3
F—43 1 0 o 5
5 0 0 2
6 0 6] 2

L, @A —/—r A
BIFIC 7 v — 3 S lEH D
WWDT, vIryy—+bD
AR~ DOEE NS

ROE D A-53 ITHERLT/HEW,

4. 2 WK

A==V DRREZMB 1 DD 5 x—4—& L T EHEBRER S DBKELZHEL,

* REHNETL,

cracking.

VY vy — bEBRIR LB OEEEHS,

Percentage of stripped off resin sheet area after intensive

REDKHELDLNGE, B ZEDSDTREEHNOFLERLIZN
2, BEROECLZREOENORERROEIPIVHAKEDLDNTNS,

Z DYAE &

3. 3. 1 ORIC K > TR U BBRENIT S AEHORBE & bIcE LT 58T % Fig. 1 XU Fig. 2
WWRLTc, Figo 1 IORLc A == VA GREVIN S BCEEROBEEA —~— L1 L oh 3
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F-32 F-25
2 2|
@3 ¥ 5w}
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LY - :) \_———oF-lZ
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ES ® 2
(o)

0 . L . N A-42

B s ¥ < 3 % ¥

[ G- T
Outdoor weathered time (year) E 7

Outdoor weathered time (year)
Fig. 1 BAEC DICE3WEEA——L  Fig. 2 GREERICTSLIYY—bd—ri—V

A SO BIHEDZ L 1 EWRDRBAEL Al Xk B EEDEAL
Changes of covering efficiency of high Changes of covering efficiency of resin sheet
density overlaid plywoods under outdoor overlaid plywoods differing in resin content
weathering. under outdoor weathering.

BHICBTA2bDTH M, LI VY — PREOHEOSODTH, o AEROENSDDOS BFEEED
BETRAEL, RHENOTEL ZDETP, TNICHEHEOTRC 24—/ — LA BORBIC LD, #

— = VA OYHRBERIBE T T Ebh B, £ LT, LHRIETEED 2MHREEHNhOSRE L
BEhd Y, A-53, A-42 T3 1~24EELIK, B-45 TII3EBLKREN->TWVE, 6FERICENEL
WHBERETHED SNRVERTS, 1$kA— -1 41 BLROHIP, MIESOWBIE SIcX b4~
NV A BOREBTME N, REHNMSIEL, WEEBREHCETIZ2b0LEbNS, F-43
& B-45 LHEMKOE I ZENEN 0.22mm & 0.20mm T, ZOEI/NINICLhrHOT, BAE
(B 6FERDOPWRBICIREBEND 2. CNIRFEROEIDORER LT HTRHEM, MIFENRELD
BRbH-T, F-43 Oy Y vy — + OME (REENOFE EBEESENREROABICERT 2
THIOHE) & B-45 0z EDEICERRT2dDLBbN 3, TibL, Table 1 OFIMICRoN
BCEL, F3 ovIvy—OBFAOREIRR 19.2kg/15mm TH 3ick LU, B-45 0F4I313.2
kg/15mm T 5,

Fig. 2 @0FNbA—s— VA @HMFEL, Lk s TEOWFHOMESKEN F ZHROERTH
%o GEROEVSORPIMOWEEII/NEVY, DINbEEEANORENITODOT, BINIL A3E
T3 6 ERBBROWERIZIZEAEELTOED,

4.3 ¥EN

Table 4 ICBANE < B 346 XU 6 ER ORI ) 2R L. Fig. 3 RChOOMEDS b BEEA
—N—=LADHDICDNT, LYV Y— FREBSHRWES TEEENSRETH 20, HE0IEELNT
Motc B-45 & F-43 2120 /'v—7E LTHEAL, VI vy — FEERAH S TREEN SR Rk
Lt A-42 EHBIL7cHDTH %o BIOMOTRALARRNRINEDEV B, F, Jand L 2 v—7(v
vy — rEEMEL, EEHNBELVD, LBOISV—F) EAand R Sv—F (LY VY~
BEAE L, 2HEBRICEIREENSRE LIS Vv—T) LORKRTH ONIMERA, THRbEA—/ -1~
BosH CREENORENEL, WEEOBETOIRO IS V—TOhBEENOET RV EV S A
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Table 4. BRI ARBRICLZ VI VY — b A —r35— LA AROBEHEHEAL

Durability of adhesion strength of resin sheet overlaid plywoods

[E4 B S 4z
Al omE | Outdoor B B 7 r B o
Kind of weathered Adhesion strength ood failure
lywood time Ave. (Min. ~ Max.) Ave. (Min. ~ Max.)
Py (year) (kg/cm?) (%)
N/ 0] 17.7 (15.0 ~ 21.9) 80 (40 ~100)
(Non-overlay) 3 8.4 (6.3~ 10.6) 36 (15 ~ 65)
¥y 6 6.0 (4.6 ~ 7.6) 76 (10 ~100)
A —42 3 14.9 (10.0 ~ 16.9) 48 (0 ~ 95)
6 10.5 (7.6 ~ 11.6) 48 (0 ~ 95)
B — 45 3 14.4 (11.3 ~ 18.3) 35 (0~ 75)
6 13.6 (12.3 ~ 15.0) 59 (10 ~ 95)
F— 43 3 14.3 (11.6 ~ 18.3) 33 (20 ~ 75)
6 14.0 (12.3 ~ 16.3) 72 (10 ~ 95)
F —25 3 21.0 (17.9 ~ 23.2) 93 (75 ~100)
6 15.4 (14.6 ~ 17.3) 86 (60 ~100)

RERF DO Type of specimen : JAS BRIEXR JAS B type specimen.

RERF D Number of specimen : 8 Ji9°2, 1£< ARID N IZMRYH 20 Ko
Eight test pieces for each weathered sample,
twenty test pieces for unweathered base plywood.

Z®D B-45 and F-43 /')v—7LA-42 DH ()
201 B, Jondl
BThBOHOLNI. LhL, A== 14K ]
DEENETR, FOBEOEBATHRLES o pnd %
WOBENETLDEBMTNEL, A== w :5’ oo
VA DHEREIO T, AR s | w2
EEEBCEETRLTVS, ©3 .
thEA —N— L4 TH 2 F-25 DEZHE gl N
Tid, BHEEA—/S—L 4 ® B-45 and F-43
T—=TEO/NINEMIZH D, U bR ot : . + + : L
: E S & < 3 = R
ﬁzﬂij{% Vo Outdoor weathered time (year)
4. 4 & i Fig. 3 BN Alc k2 A0 R HOE(L
L AHIBXUBAHEL A 34, 64EHBDH (Fw—7C & DFEHEE)
Py S E (Ep) 5 XU - - Changes of adhesion strength (by tensile
" B UBIROMS (o) & shear) of plywood groups classified
Table 5, Table 6 IZ;RU71o T2, DM with properties of overlay.

DIFIGEDHIZDNTRIR LIc b DS Fig. 4, Fig. 5 ThH s, MO THDE A—~— LA AHENL
ED 3FELIT 6 FMOEIMNIK ALK > THIZTY OMEET A% SN 2558, FRBAROWMEIETICH
BINRRB 220N, BAHARDEAICIRYREHOEK - EBIROUMENKEOY M FEL4D S
M (0=0°) DMBRTHELL, BHA (0=90°) QT+ v/ FHIZ N &%, N AHRE S 64
HTRESAMEZDSTVHMEERL TV S, Chid 6 EBOEIME AIC L DA DOEREMRA 0.3~
0.6mm dH M- TN, HMMICCOLS BEEERTbDLEBbN 2,
== VA BRICOVTE, FEBALT, SERERICT BT —, Tibb A-53 & A-42,
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Table 5. BAE ALV Y vy —bd—— LA AROEGT v v 7 FK
Modulus of elasticity in bending (£gr) of outdoor weathered resin
sheet overlaid plywoods
% ® o %Wﬁg En, Ave. (Min~Max.) (X 10%g /cm?)
J Outdoor . .
Kind of |weathered KB DA H A Grain direction of face veneer (6)
plywood time ° ° o
(year) 0 45 90
0 125 (122~128) 17.4 (17.1~17.6) 27.4 (24.2~31.2)
N’ 3 96 ( 90~103) 8.2 ( 8.1~ 8.4) 24,1 (23.0~24.7)
6 60 ( 56~ 65) 6.6 ( 6.0~ 7.1) 29.7 (27.3~31.2)
0] 123 (104~135) 27.3 (26.7~21.8) 34.5 (33. 3~35.7)
A—42 3 116 (113~118) 16,3 (15.7~16.7) 24.8 (24.4~25.5)
6 115 (113~118) 12.2 (11.0~13.1) 21.9 (20.3~23.4)
0 138 (135~144) 44,9 (44. 7~45. 1) 44,3 (43.4~44.8)
B—45 3 117 (110~120) 30,5 (29.8~31.3) 32.1 (31.7~32.8)
6 109 (108~111) 20.3 (19.9~21.1) 27.6 (27.0~28.3)
0 137 (134~143) 44.6 (43.2~45.2) 46,0 (45.8~46.2)
F—43 3 130 (128~132) 39.4 (39.0~39.9) 36.5 (34.8~37.6)
6 122 (118~125) 32,2 (81.8~32.9) 31.9 (31.1~32,5)
0 116 (110~122) 41.1 (40.5~42 4) 41,1 (39.9~42.9)
F—25 3 122 (118~129) 37.2 (36.4~37.8) 34,7 (83,8~36.0)
6 114 (110~117) 27.7 (26.2~29.2) 32.0 (31.6~32.4)

AERF¥ Number of specimen : &5 3 F4°> 3 pieces in each direction.
HEBRFDAX X Size of specimen : 2 X 20cm.
Zs¢ Span:15cm (fh&ErhiFHE Center loading)

Table 6. BAZL ALAEVIVY—tA—N— LA SEDIROHS

Tensile strength (or) of outdoor weathered resin sheet overlaid plywoods

g R g %ﬂH(g or, Ave. (Min.~Max.) (kg/cm?)
Outdoor S .
Kind of | weathered EHRDOATESH Grain direction of face veneer (8)
plywood time o ° °
(year) 0 45 90
[¢] 532 (423~667) 106 ( 89~123) 664 ( 528~ 800)
N/ 3 280 (255~328) 47 ( 38~ 55) 588 ( 425~ 733)
6 141 (116~163) 30 ( 22~ 38) 557 ( 474~ 610)
0 756 (672~843) 201 (177~231) 852 ( 760~ 953)
A—42 3 484 (476~499) 74 ( 61~ 91) 626 ( 610~ 652)
6 383 (352~398) 6 ( 53~ 60) 536 ( 479~ 586)
0 663 (629~700) 238 (228~244) 763 ( 618~ 951)
B—45 3 579 (509~620) 130 (125~138) 644 ( 612~ 661)
6 532 (519~549) 6 ( 79~ 94) 509 ( 446~ 550)
0 782 (750~825) 217 (199~234) 1008 (1000~1015)
F—43 3 663 (544~756) 183 (175~195) 721 ( 656~ 777)
6 454 (299~595) 131 (125~136) 533 ( 456~ 602)
0 734 (657~820) 247 (245~-250) 980 ( 972~ 991)
F—25 3 719 (678~790) 203 (196~217) 829 ( 784~ 892)
6 639 (598~691) 138 (120~147) 692 ( 661~ 711)

sREAE-%  Number of specimen : &5 3 ff > 3 pieces in each direction.
REAF OJKIR  Shape of specimen : 8 10%%, Fig. 2 £, See Report 10, Fig. 2.
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sl (V] pom] [em] [ |[V] [ Bs] 4 [E
@ .
X,‘m CI: w0
Kind of plywoad ;
o P D\\ [
B2 100 =0
w B
15 o=
2
NS
| \\, b \
83 9-90 - ~ I~ x
\xo 4 X )L L 3
°0 3 6 0 3 & O 3 6 0 3 A []] 3 6 0 3 ; o .:! 6 0 3 6 0 3 6
B n W { 3 & W Outdoor weathered time (year)
Fig. 4 BT Az X280 Y v /" RE DAL
Changes of modulus of elasticity in bending under outdoor weathering.
weol () ) [ [ | [W] O [ae] [es]  [Fd [
Y Tk ]
Klnd of plywood
5 °\\
=
n *go o\o/n =
£ &
n
o 2
2
® & \\w/
w
X,
X~ X\ T~
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Changes of tensile strength under outdoor weathering.
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Table 7. BANEL 5 34EB LU 6 AFRDOME L
Strength ratio based on initial values after three or six years’ exposure
N elast(icity liln begding p hered) g
™ Ep (weathered or (weathere
2 ~~ —_ AN
Y 0)*1 ms& A [ Egp (unweathered)] X 100 [ or (unweathered) ] X 100
= N

i g \ = R *8 o o o ° o o

L fﬁﬁk*z\\\\\ 0 45 90 0 45 9
2%5 67 44 78 39 38 68
Non-overlay 6 36 30 102 23 19 57
3 77 73 62 50 67 85
A — 53 6 62 43 55 45 58 77
3 91 84 89 81 86 78
B — 52 6 90 75 82 73 72 83
3 95 79 74 % 77 61
F —50 6 92 71 70 99 76 76
N’ 3 77 47 88 53 44 89
Non-overlay 6 48 38 108 27 28 84
3 94 60 72 64 37 73
A — 42 6 93 45 63 51 28 63
3 85 68 72 87 55 84
B —45 6 79 45 62 80 36 67
F — 43 3 95 88 79 85 84 72
6 89 72 69 58 60 53
3 105 91 84 98 82 85
F—=2 6 98 67 78 87 56 71

*1 Kind of plywood #2 BE#IE<L A4E%E Outdoor weathered time *3 Direction of test

%4 Strength ratio *5 3ERICIZY 7Y v/ ¥F No sample tested at 3 years’ exposure.
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Total solid resin in overlay layer
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Tensile strength of cured resin sheet in cross direction
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Relationships between the covering efficien-
cy, the strength ratios of the overlaid
plywoods which are weathered outdoors for
six years and the total solid resin in over-
lay layer.
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Relationships between the covering efficien-
cy, the strength ratios of the overlaid
plywoods which are weathered outdoors for
six years and the tensile strength of cured
resin sheet in cross direction.
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Studies on the Resin Sheet Overlay Report 11

Effect of resin content on the durability of phenolic resin sheet

overlaid plywoods against outdoor weathering for six years
Tsuneo MaTsumoTo
(Résumé)

This paper is a continuation of Report 7 and Report 9 of this series (this Bulletin, No. 170
and No. 188) in which relationships between the durability of phenolic resin sheet overlaid
plywood and the base paper thickness or the resin content of resin sheet were reported after
weathering for two or three years in exterior conditions.

In this paper, results of the weathering test of the phenolic resin sheet overlaid or non-
overlaid plywoods which are exposed outdoors for six years are given as a supplement of the
previous papers. The results of the inspection of surface cracks during the weathering is
shown in Table 3, the “covering efficiency” calculated from the amounts of water absorbed by
the plywoods through overlaid surface in Fig. 1 and Fig. 2, adhesion strengh in Table 4 and
Fig. 3, modulus of elasticity in bending in Table 5 and Fig. 4, and tensile strength in Table 6
and Fig. 5, respectively.

Received December 12, 1968
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From the results, the following findings are confirmed.

1. In the high density (high resin content) self-bonding overlay, fifty per cent of resin
content in resin sheet shows higher durability than forty-two to forty-five per cent resin
content, as was anticipated.

2. In cases of resin sheet having a sufficient thickness and strengh, such as resin sheets
of the F series plywoods in this paper, no surface crack is observed, and deteriorations in
adhesion strength, in bending and tensile properties occur only to a very small extent after
exterior weathering for six years facing south, inclined at 45 degrees against the ground in
Tokyo.

3. In order to consider the relationships between the properties of overlay layer and the
durability of the overlaid plywood, (1) the total solid resin in overlay layer (the 8th column
in Table 1) is chosen as a parameter of the waterproofing property, and (2) the tensile strengh
of cross direction of cured resin sheet including film glue, if it is used (the 9th column in
Table 1), is chosen as a paraineter of the anti-surface-cracking property. The relations between
these two parameters and representative properties of the phenolic resin sheet overlaid ply-
woods which are weathered outdoors for six years, are shown in Fig. 6 and Fig. 7. As the
representative properties of the plywood, (1) the covering efficiency, (2) the ratio of weathered
to unweathered modulus of elasticity in bending of diagonal direction and (3) the ratio of
weathered to unweathered tensile strength of diagonal direction are chosen.

From what is shown in Fig. 6 and Fig. 7, it may be concluded that the overlay which
possesses ninety grams per square meter or more total solid resin in overlay layer, and sixteen
kilograms per 15 millimeters wide or stronger tensile strength of cross direction of overlay
layer shows sufficient durability. These conditions are satisfied by the overlaid plywood F-50,
F-43, F-25 and B-52 in this paper, and the medium density overlay F-25 seems to indicate
that a fairly high durability can he expected even without any paint application on it.



