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Table 1. v vy— b DR

Composition of resin sheet.

Mark of resin sheet F-12 | F-25 | F-32 | F-43 | K-45 | A-42 | C-58
Sort of pulp | KP KP KP KP KP KP | BKP
B%Z%er Thickness mm 0.22 |'022 | 0.22 | 0.22 | 0.23 | 0.12 | 0.05
Basis weight g/m?® 141 141 141 141 120 | 62.5 29.8
Resin content %* 12 | 25~26 32 | 43~44 | 45~46 | 42~44 | 58~59
Volatile content’ %** i 5 6~6.5 7.7 8~8.5 9 8.5~9 8
Thickness of resin sheet mm 0.24 0.27 0.28 0.28 0.33 0.17 0.07
Note:

* SR (%)=L I¥— + DR — FiRONER

v vy— bR

Basis weight of resin sheet—Basis weight of base paper

Resin content (%)=

Basis weight of resin sheet

**140~160°C T 10 SHEEREBEOERBBOEFER (%)
Weight loss (%) after drying for 10 min. at 140~160°C.

KP : Kraft pulp, BKP : Bleached kraft pulp.
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mE svv

B LA LSy — b A — = U A SR L ARARII TROZ & $4&4ETHES R
-

B F, KFEHEA: 3751, XBREL 1.0mm, LIREZX 4.0 mm,
F, K, AFi{KA: 37514 REHREX 1.0mm, ORELX 2.0 mm,
HEYESWRES F, K E4H 5.5mm, F, K, A E#H 3.65~3.75 mm,

A : 754 4—~v TD 528 HV
FIRFEIIREERR PHEF (X 2235)

BATE 30g/it?

E # #JE 10 kg/em® ¥ 485R, Z4E 10 kg/em® 6 Ff], {REE 130°C,

H Ok $180 ¥V FR— = T THEE,

Table 2. FTFREWR HRBREHO L O0vov
Y= b — A=V EFRORE
Mark of un-overlaid plywood (control) and
resin sheet overlaid plywoods.

Mark of resin sheet* gr?e?lcag ;‘leys:vr:)osdheet
Un-overlaid plywood P
(control)

F-12 F-12P

F-25 F-25P

F-32 F-32P

F-43 F-43P

A-42 A-42P

K-45 K-45P

Note: Marks of resin sheet were shown in Table
1.

AWEKE 11~13%,
4, F—N—L 4 e

WM LA v vy — P EAREGRI
BT 5 IR ORE T » 1o

F-43, K-45, A-42 DHEIERDO L, D11
Eic X 5 g%, F-32, F-25 F-12 o
e LESTER D b o C-58 ZEEME L
THEL, TR ERORE™ECH U v
Svy— b RERELR.

Ef&iE FEH 12kg/em?, B 130°C,

B 15 4
fEbhicv vy — bt —oS— v 1 &k



oy N DR U

VOV — ML B A - A- v A RBITAHRE (Ee ) UKD —151—

LU BRREC LIEBER (F=-—  Table 3. EFAKR CGHBRABRER) SLUve vy —
T R R P P 3 2
LA LU BIRASD DR Table2 i . Aot VASROBNERE @/’
B R o Appli_ed quantity of paints to the un-overlaid
Yo . plywood (control) and the resin sheet overlaid
5. 2 &= . ) plywoods. L
5 = .i‘ﬁ_"_’_‘:“ 0
LEEABF LUV SV Y — A -1 g Mark White zine' paint Phtha;zgﬁtresm
BROBECE, WHD LA CAEARNE P o0 456
LTRSS ERIh TV 52F 0 2H ;% F-12P 549 473
RV, . T - 82| F-25P 571 - 496
. SRl Baop —
(a) EEEEWA-<(+B @E<f - "E} T2 ¥ £
534 Fa3P 536 430
¥ b KK 30 8% ] K4sP 50 . 431
BRHEE 45~50% (74— K v 7 #4, 8| A-42P" 516 404
SR 23°C) Note: A7/ v — 2T 2[@EH, Two coats by spray.

(b) ‘a7z BEiERs (<1 v+ KK 3D

BRHGE 5~8 8 (7+—Fh » 7 $4, SR 23°Co)

VO vy — b F == v ARIEBENCHEY T, A7V CER, 48 EHERET 2 @E®D
e, BAEICOWTUL1EIES Z L CERBRER T » oo Bfifk% Table 3 Ll

BRIRBRGERENEICH Ciefile - 7o

M FTELELILL— PA——L [ SEOFHERE (BAELA)

FEEERO VO vy — b A — A VA AR LISHERBR Y EER L, MRERRC L > TEOBRE
DBEBMICL > TESBIT A0 ETHLH, Bl CRWTY =¥ A — 2 —#FERLT, (SEMERE
HKRETIVCEDREREYHE L,

KERCHECTE, AECHAVEEEE, LYo vy— FOSERY POBBICLED LW ERED
, BANEL A% 2T, BEOREBELORE, v =+ 4 — & 12X 5 REMRMERR L BN
AL AMHEAERBORE Y Tl ot Elz, VOV — b A= VA AROBINIEL AT L ZHBE
Tlerihbld, By Yy 7REBS O3B BEXYRIEL, Ebi, BAHIEK A X 0BEEo%E
H T .

1. REOZE{E
1-1. FERIE

E < BR%E

BEOETLEERBERER IV LS vy — A — - VA &RE, KE¥X 16cmXx30cm D% LTI
B L7, REABIT1AIERAHC O 6K, FhEIbcBRoBRCIY 2451, 1EEEEH, 1
BRI LT 38 E L }

T ARICAFAD= y DI T A I =2 — 24V FTIEED LTHE LT

RELOEL B IURAZE

lﬁ%ﬁﬁﬁﬁiaﬁﬁé,ﬂﬁK%Lﬁ°ﬁﬂmﬂELtod<6ﬂﬁuw&¢3EID1%4@3
BECco24H, FOMBMIL AT ARACHELIBROEYAREZC L b SERE L.
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Table 4.

HWEARBT RS

Phot. 1 EANE{ AORE CREEME FRIF & 45°)

Circumstances of exterior weathering test (45° inclined to south).

1825

BAEL ARBIC BT 5 BIE DL

Durability of paint film on un-overlaid plywood and resin sheet overlaid plywoods.

¥ | Mark of | Appearance of paints film failure of test specimens after exposure to exterior
§ | overlaid |\ — e After 3
8 plywood monthe months  |After 12 months|After 20 months| After 24 months
P many crack, many big many big crack,
flake crack, scal scal, wood crack
. many crack, many crack,
- F-12P slight check flake, peel | flake, peel
g slight check many crack, many crack,
5 F-25P
a and flake flake, peel scal, peel
Q .. -
=l . many crack, many big crack,
< | F-32P slight check flake scal
Q
=] . . check, slight many crack, many crack,
,; F-43P | blister many blister crack scal scal, peel
. many crack, many crack,
K-45P slight check, | gy geal scal, peel
many crack, many crack,
A-42P check flake fiake
many big many big crack
P many crack crack, flake flake, wood cracl’<.
slight check, slight check,
B F-12P loss film loss film
I .
‘: F-25P slight check Sﬂgﬁgt check,
‘@
fﬁ F-32P small blister | blister slight check slight check
3
X many small | many small . . .
_g F-43P blister blister many blister slight check slight check
<
Iy R many small | many small . . .
K-45P blister blister many blister slight check slight check
A-42P {;}ias’iz rsmall many blister | many blister slight check slight check
Note: Unwrited columns show excellent film condition. After 12 months all specimens,

coated with white zinc paint,
months grew heavily.

occured slightly chalking and chalking after 24
Exterior exposure to the weather facing south at Tokyo.
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12, ERBFIVER

BEIMDAFA D5 BTRBMEL AR LI BEOCBLhCBEOREELY Table 4 KE LI, =
ORPDFATEORIO>FDLED Thbo

£050, 4k (blistering) : BEOKH F 71k K#.

OV (checking) : BEREIC TE-MAVFL YT, ThBEEHETEL TV WL D,

g (cracking) : DU DHEA THEEH T TEL TV 5L Do

NEpih (flaking) : BIEO—IASEHER 5 mm LIFOREH S TV icElET 5 C Lo

122 (scaling) : BEO—EAFEHERE 5 mm U EOKBHNECRCHEETS 2 &,

Kizath (peeling) : 13123%has scaling X ) IHIEALD Do

(L (chalking) : B &5 Civhic & THIAET 5 RE,

B

Phot. 2 BESMNIL A 2HEHROEBEIR LOBEDIRE i h
NoRl =Tt I T : 7 2 AVEEEAE R

4 v T3 cracking AT LT peeling #i2- L, SHRABE LEhxiE- LT\ 2%,

7 2 ARG TIX K & /¢ cracking, scaling ##EZ L, ARAEIN TV 5,

After 2 years of exterior exposure to the weather facing south, surface view of paints
film on un-overlaid plywood.

Upper view, coated with white zinc paint. Film cracking, peeling and wood cracking
are observed. '

Lower view, coated with phthalate resin paint. Film cracking, scaling and wood
cracking are observed.
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HhFEb (loss film) : HETHEES M TLES 2 &o

2EMEL ABROBEDORELY R/ LS Y2 v T v P BEOKREIZ L Phot. 2~6 1ZiRT,

HBRBREOEFERE LS vy — A — - VI BARERET AL E, 1- &) LEETHOBEY
BbhT\vbe L BEOELY ST VEA TG ob 12 2 ALIPICZ DA A

BRIERBENBEZ L T30 T2 L LTRFERREL TV 52, 17 nikidksy, BEEOE
EoEREmCREbCAM MEOMEE, EATE—CkC b, BERLEMTEY, ThriBFEcaz
BRI IEDEEL DR,

VOV Y= b A=A U FRICEE LI O EBRY OTEEELEY BN EI - TV B 5 2, BT
HERERROER, D bbh 5 & 5 AR TR ETichT, ZohtbcaMABRAREL bicvs L
LEAROBEN VO vy — F 2ib B DR ENERIEMINT, RECKT S 3 7 afgZlR, RESE
Rl BECAMYIE IR LB L L, FEOEE LichiVWBENEL L TOT

Phot. 3 BAMEL A 2EBDL Y vy — b A= LA EGIK (F-12 P) Lo BEDRE
o=V Il S N 2 U)oy o

<A v P TIRRAAEBEDR cracking I LT\ 30 7 24 BEIRER TIL HF41C che-
cking #EZ LT\ 5%, :

After 2 years of exterior exposure to the weather facing south, surface view of paint
film on resin sheet overlaid plywood (F-12P).

Upper view, coated with white zinc paint. Film alligatoring is observed.

Lower view, coated with phthalate resin paint. Slightly film checking is observed.
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MBEL, ThBRLEALARBLTERERD, IXhEib T 3T Hhitw,

BCRBARE 24 2 ARICIREORENR LS, ABBhLED L

BEINOREZFRETATH25 L5, EBAROBEIAREEORGHN LB ZOBET, K
B - e HEaEDBAENTETHORFHLT, VO vy— bt —— v, GROBEIRFEDOD i
WEOEE DT, alligatoring &\ vbhdHREEOLWEIRFRES L

BEOMHEMAIZL O vy — FORIERRC I » Tt - & LIEERIA LRI 51 L L, 4V
r DBE F-43P, 7 2 BBIEEHOBE F-32P U EOREHEED S o AHMb L, Bl
VS ARILBI b, ZhizBRFOBAE L3RS EEHEO v vy — FOEFEIRL - T,
KA HE T Y, KB » el IR LB 5 R E > b D EE L DR Do

B OLE T, BESR VI ) LBNAGOMEREROT R T% 7 2 L EEBIEER OR 5 »t
BRUWLEERETR LI

Phot. 4 BAMIL A2HEHDO LV vy — A — -1 BIR (F-32P) LoOBEOIRE
ErAEM v T 7 2 ABBERS

24 b Tt cracking ® flaking ¥#2 = LT\ %0 7 # ABEEIIEE B Ciii>3 5 blistering
%ﬁ: LTw 6 [} .

After 2 years of exterior exposure to the weather facing south, surface view of paint
film on resin sheet overlaid plywood (F-32P).

Upper view, coated with white zinc paint. Film alligatoring and flaking are observed.

Lower view, coated with phthalate resin paint. Film blistering is observed.
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Phot. 5 BMIEL A2HFEHDOL vy — b F—A— Vv A AR (F-43P) LOBEDIRRE
L AEST v T 2 7 2 LEEEIEE R

<=4 v FTEFAEMEDIL cracking ®° scaling B LT3, 7 2 LBEIEE BT
blistering ##&Z LT\ 5,

After 2 years of exterior exposure to the weather facing south, surface view of paint
film on resin sheet overlaid plywood (F-43P).

Upper view, coated with white zinc paint. Film alligatoring and scaling are observed.

Lower view, coated with phthalate resin paint. Film blistering is observed.

BRIEVSYY— b= UL FRDO L 5 7L o2 ) LICEBYCHRERE DT hic Bk v B+

HEOY, ShEORENFEFICEN, YBEARCBICEETS I AMHBEEERCE T, 500 FE

REDDIENTE %,
B G Lo REMHRERR Y RAMRE S L ORKREC D LSV TBMIC HRBAL, XRRO

BT ATHEERR & HET 5 L, ARPONUEHE T BEMBRERBROIZ S BNk EBEDOSHL
HHEA TV Do FOHEMES Table 5 TRTo ZDEEH S,

O RIERBICEI LT, (SEMRERRO 216 B GRARES L ORKED DEBIHNEC A 1 L

LT\ 3) EEE 45° HAIDOBMEL A AERICHNS TS EEL B ENTE S,

2. BEE{
2-1. HTEHERR
2-1-1. ERFGE

Lo vy— b=t LA SR LD B
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Phot. 6 BHEL A2E8BDOL vy — A —— L A &R (K-45P) FOBREDINEE
' B = RS N T 7 2 L EEE ROk

<A v b TIRHAED M cracking % flaking - LT\ 5%, 7 2 A EBEBIEEH T
Rl blistering ##F = LT\ %,

After 2 years of exterior exposure to the weather facing south, surface view of paint
film on resin sheet overlaid plywood (K-45P).

Upper view, coated with white zinc paint. Film alligatoring and flaking are observed.

Lower view, coated with phthalate resin paint. Film blistering is observed.

Table 5. [MHRMERBED HE

Comparison of method of weathering.

) ' Exposing time showing
Method of weathering approximately equal degree of
paints film surface weathering

Approximate ratio between
weathering methods

Qutdoor 45° inclined to south 11 month 1
Weather meter (carbon arc) 2.7% 4

Note: * The value is calculated in to exterior exposure time by quantity of ultraviolet
rays and amount of rainfall.
B (T RIMERRBR A
2 EHBSNEL AT IEVCBEOB LR MRERR x50 Fig. 1 0TS, AREROE
WM 5 & R ORILN AT/ S L HIC 2emx20 cm ORBHCER Lico RBF 1LV OV
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00 b Moisture absorption test piece

BELILo vy — b — - V1B
DEIMNIL 5 2 FEHOMT vV 7R E(EB)
DREFER % Table 6 TR Lo

Z ORI R\ TRIHRERBR R LD
BoMETEMEL ARIOBE LIV Y

Y- b A==V A BROBE GIERY ¥
Fig. 1 BSHIL AMHRERBR X 10 SHERBRA " o TR =

B AT v 733 Ep LWREIETEIRED HE o)
Cutting diagram of test pieces from the exterior PRETEIed - 1D T, REBREGTL

weathéring test panel. CIRED 5UF CRE O e » Bl h LT
Wi P vy — b == VA SIROTHEERBE R & OLBY b » THREE(LY A~ /s, LB
2RO ChIc), E2b > T—RMORBC OV TEEDRRIZKIT S Ez OFE{LEFH/OT Table
TiZRLT

72, B ARIOBELY LT v vy — bt — - VA JHRD Es % 1.00 L LI AD
H#fE% Table 8 1R L1z

Table 7 KR LIERE RS &, BEOWBICIT Es RERNLLEVZ D0 LovL, <A ¥k
DBRE, BER7 2 LIRS X D $EL kb, BECHEC X » THME I TIEL Hit

(cm)

[*—2.0 -~

16

Zhii, Ep OEHRE LT Ep= (h:RBRAOER) »ERT0T, BECIARRFE

P
4yoh°
SO Ep CEBLILIDEELDND.
Table 6 : X088 DBE LI LU Y v— kb=t LA AT, BELSARKIE RO T ORE
BURBEDLIBOT, ZOREERICV-IBRENRSL D, S
M EOSIEEET AL, BELICLVS v Y— bA == VA BRO BAMEL AiC 8135 Ep OF
LEFAB0I, BRELTWARVWIDOLEBELTh I s EX B, ' '
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Table 6. BAHNEL A 2EHOBELI LS vo— bt —— LI EROMIT ¥ v 773K
Modulus of elasticity in bending of coated resin sheet overlaid plywoods
after 2 years exterior weathering.

Modulus of elasticity in bending. 10°kg/cm?
Mark of {Weather-
overlaid ing Coating
plywood [time year None? White zinc paint Phthalate resin paint
Ave. (Min. ~Max.) Ave. (Min. ~Max.) Ave. (Min. ~Max.)
p 0 125 (122~128)
2 97 ( 95~100) 115 ( 95~143) 117 (112~122)
o 0. 113 (108~117)
F-12P 2 — 113 (111~119) 125 (121~128)
F.25P o 135 (128~142)
- 2 109 (102~114) _ 103 ( 78~116) 124 (113~134)
0 131 (130~134)
F-32P 2 — 110 (103~117) 122 (116~129)
Fo43P 0 137 (134~143)
2 125 (120~129) 116 (106~126) 126 (124~129)
0 127 (124~134)
K43P 1 3 114 (106~118) 112 (109~115) 124 (120~129)
A42P 0 123 (104~135)
2 116 (105~122) 102 ( 98~106) 111 ( 98~120)

Note: Each value is average value from 3 specimens tested. Size of specimen; 3.7X20X
200 (mm) Span length;150mm (center loading)
Angle of grain direction of face veneer (6)); 0°

Table 7. Vv vy— br—s3— U4 GROMT Y v 7 REC s LI TREORE
Effect of paints coating on modulus of elasticity in bending of
resin sheet overlaid plywoods.

Modulus of elasticity in bending 10°kg/cm?

Mark of overlaid . . .
plywood Before coating ) . After coating v
F-12P 92.5 ( 91.0~ 93.7) 86.9 (83.7~ 90.1) Coated with white zinc paigt
-1 87.5 ( 87.0~ 88.3) | 88.7 (86.9~ 90.8) Coated with phthalate resin paint
F43P 104.5 (103.2~106.7) 95.1 (92.2~ 97.0) Coated with white zinc paint
) 101.3 ( 97.3~108.5) | 100.4 (96.3~106.9) Coated with phthalate resin paint

Note: Coating; two coats by brush. Each value is average from three specimens tested.

BAIL 5 2 RO v v 7 REREEAIEL Thiud, ¥BARI LS v — A -V AEIR
BIF LA EEMNL _

Table 8 L h v o vy — b= - VA FROBINIEL AR L 2BEELCES LETEROYREY LD
L, BFEARTEE LRV DOTIL2ERICT Ep 2 22%dETT250R LT, BETHELE6~8%D
ETREEE %,

VOVY— b A= A= VA BRTIRV S VY — PO — A= VAR KEF DI, Ep ETA0
{, BEMENEE TR e L, BEBROLVS Yy — 1+ TROPEE TS LI L T, HRERE
k5 Ep DETHDL B ZORBRTHEBEGOMAML TN TV 5 135 8MFERY dich
LTWw3, : ' ‘
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Table 8. [HEEREBR (BMIEL A) CEB VS vy — bd—ri= v 1 GROBE
BT Y v 7R3 (Ep), 5IERVEE (or)) BTk XIFTBEOHR
Effect of paints coating on modulus of elasticity in bending (Ep) and tensile
strength (or) of exterior weathered resin sheet overlaid plywood.

: Modulus of elasticity in bending* Ratio of tensile strength**
Mark of [Weather-
overlaid | 1ng Coating Coating
plywood |time. year ™= "~ hite zinc | Phthalate | on | WAite zinc | Phthalate
paint resin paint paint resin paint
P 0 1.00 1.00
2 0.78 0.95 0:94 0.47 1.14 1.15
0 1.00 1.00
F-12P 2 - 1.00 1.11 - 0.99 1.05
: 0 1.00 1.00
F-25P 2 0.81 0.76 0.92 0.72 0.81 0.97
0 1.00 .00
F-32P 2 - 0.84 0.93 - 1.09 1.13
0 1.00 1.00
P-43F 2 0.91 0.85 0.92 0.80 0.91 0.81

Note: * Values show ratio of strength between coated, weathered resin sheet overlaid
plywood Ep and uncoated, unweathered (Ep coated, weathered/Ep uncoated,
unweathered) '

** g7 coated, weathered/sr uncoated, unweathered.

2-2. 5[RYMERR
2-2-1. FEBHBE
5|5k Y RBiE
2EMBAMNIR AETLRVEBEOBL A FALCMEERR A F 10 b, BT ¥ v 7 REJERRK 2 F
b, TORBADD Fig. 1 0T, BRAROEROBMNR L RRF ORTAFMCIS L5 IR
RLte RBAT1ILO Vo — FEISRANE 1 BBEAEDT LR 3, 4 HOEE L.
A '.
RBHE 20°C, R.H. 65% D5 CHIBARBRE 7 - o
FOEFCHE LA L€ HRBE BEN 1 ) Tk - THERD ME L RDI
2-2-2. @WERBIVEZE
BELLVOYY— b —A= U GROBINEL 5 2 FEROFERD BE (or) © RBE Re Table
91R LT
i, BANEL AHIOBEY LT L Sy s — b —o 3= LA GO ar % 1.00 & LEHEOK
W% Table 8 R LTo
vovy— b —A- v GROBINIS DR I ZHERMC S JFTREOYR L5 L, TBEAR
TBELARVLOTI2HERC or 28 BEIETT20LHLT, BELLLOTRHETAALAT,
BEHRBEDLDTRE
VOVY— b A=A U AR TIMERIER D E-25P TEBELLWE or 5% 8% ETFTH0ORML
T, ERCBES D <AV b T 19%, 7 5 LERMIRERC 3 SOETICE £ % 5o BRIEED F-43P T
REELLCL 20% OETEHLT, BELTE 9~19% OET#A OIS, LIvy—bi—rimy
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Table 9. BT A2HFHOBELILVS vy — A — -1 ARDF[EE D EE
Tensile strength of coated resin sheet overlaid plywoods after 2
years of exterior weathering.

H 2
Mack of Weather- Tensile strength kg/cm
overlaid n;lgm e Coating
plywood year None” White zinc paint Phthalate resin paint
Ave. (Min.~Max.) | Ave. (Min.~Max.) Ave. (Min, ~Max.)
p 0 532 (423~667)
2 249 (171~289) 604 (520~658) 606 (602~609)
0 692 (592~897)
F-12P 2 - 686 (548~822) 728 (525~829)
F.25P 0 770 (690~860)
2 558 (530~596) 622 (529~728) 744 (685~832)
0 701 (590~837)
F-32P 2 - 761 (679~825) 795 (669~884)
F43P 0 782 (750~825)
2 547 (530~586) 710 (584~785) 634 (593~675)
K.45P 0 741 (665~789)
2 477 (438~517) 616 (580~647) 734 (688~809)
0 756 (672~843)
A-42P 2 493 (435~533) 562 (545~579) 617 (574~656)

Note: Each value is average from 3~4 specimens tested. Shape of tensile strength test
specimen shown Fig. 1.
Angle of grain direction of face veneer (8); 0°
1 BRCHT BBEOHRII L O vy — b OEIRENEL 7o TH == VA BRSERT ST LI -
THERRL It5,
3. BEEMBEOZE(L
3-1. KBk
PhiZREaBR S
2 FEHBIMEL AT VCBBEORLE B MRERR -+ 422 b, Fig. 1 OZTL, 10cmX10
cm ORBAE 1 vovy— FSIRREH 1 BR&FI L 6 ML, BE 20°C, R.H. 65 % DEH
T PHEERCET 5 ¥ THER, RE)-LOXBBIES L5 C4FADO=y DL TROE ¥ HTH
B Lio
e oB[OMAR 2574 v (60°C) 95 £
RYV=FL v 5 B
p: U
FFERBRA Y —EOKEREICT B, AFVr—2—RAR, HEC/K > THBSEBOBT vy
— 2 —hB L TEKREIE, 24 FRHBE CTRZELXTc- o
T — & — DA
A : NaCl D& 335 8AKER (RE 20°C)
B : KNO;s Offdh& 7T 5 aFkE®K (BE 20°C)
3-2. HRRIVEER ,
BAHEL ARIORRA & 2 EMEL AR OMBHEEDOEL R 2 51, BIBRAR 24 BRI
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Table 10.

H182%

BELLEBARSIV VS vy — =111 SR
Changes of anti-hygroscopic: property of coated plywoods by exterior

Mark of un-overlaid plywood and

Weathering P F-12P F-25P
time year 0 2 0 2 0 2
None 1.200 0.875 0.825
s (White zinc paint|  0.225 1.168 0.165 0.449 0.200 0.258
8| (Ratio)* (1.00) (5.19) (1.00) 2.72) (1.00) (1.29)
=] -
O .
Phthalate resin
paint 0.172 0.598 0.235 0.258 0.225 0.190
(Ratio)* (1.00) (2.88) (1.00) (1.10) (1.00) (0.84)

Note: * Values show ratio of moisture absorption between weathered specimen and unwe-

Weathering; After 2 years of exterior exposured to the weather facing south at Tokyo.

4 © COATED WITH WHITE ZINC PAINT

® COATED WITH PHTHALATE RESIN PAINT
— NON-WEATHERING
—-- OUTDOOR WEATHERED FOR 2 YEARS

w

MOISTURE ABSORPTION (%)

1

200

300

TIME (hr)
Fig. 2 BBAROBMIL A X 2RO

400

Changes of anti-hygroscopic property of un-overlaid plywood (P)
under exterior weathering.

BeiEE % Table 10 KR Lo 7tk, ARIIL ARIORBA OEBES 1.00 &£ L BEDIE L A%
DRBA DE R E DHBER TR LI,
ERMEEEAY Loy — P OFFERT LT Fig. 2~7 RRL
24 BRI OBIBEIC O\ T
CBERHI ol v vy — b= - VA BIRTIL, MEDORULFREBOLOTIIVS vy~ 0>
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BINEL A L 2 BiBEOE/L (BiBHRER 24 RS OBIBE mg/cm?®)

weathering. (Values show amount of absorbed moisture for 24 hrs.)

resin sheet overlaid plywood

F-32P F-43P K-45P A-42P
0 2 0 2 0 2 0 2
0.615 0.400 0.625 0.572
0.150 0.817 0.125 0.238 0.125 0.246 0.215 0.320
(1.00) (1.25) (1.00) (1.90) (1.00) .99 (1.00) (1.49)
0.200 0.177 0.165 0.176 0.150 0.139 0.165 0.185
(1.00) (0.89) (1.00) (1.07) (1.00) (0.93) (1.00) (1.12)

athered. [ Moisture absorption of weathered specimen ]
* * Moisture absorption of unweathered specimen -

o COATED WITH WHITE ZINC PAINT
e COATED WITH PHTHALATE RESIN PAINT

— NON-WEATHER ING
--=- OUTDOOR WEATHERD FOR 2 YEARS

(%)

MOISTURE ABSORPTION

| 1 —
0 100 200 300 400 500 600
TIME (hr)

Fig. 3 vovy—ta—s— v EK (F-12P) 0BIMEL At k 2 EiBHEOEL
Changes of anti-hygroscopic property of resin sheet overlaid plywood
(F-12P) under exterior weathering.

BREIEL 51 EHBEERI T h TV 5,

EBEROEKBEESA v FEBELICHOTIE, M-1 BEOBLTONICTEL 2 FHOBMEL
AILE-»T, BEOEZLBIVAREGOEhIEL L, KBEA 5.19 FdHL, BEYES -
T EROBIBEIZITI\VT %,

=T, VOV — A A VA GRCEESA Y P RBRE LD OTE, BEOEIHNCER L
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o COATED WITH WHITE ZING PAINT
e COATED WITH PHTHLATE RESIN PAINT

—— NON- WEATHERING
---- QOUTDOOR WEATHERD FOR 2 YEARS

)

MOISTURE ABSORPTION

1 1 1 1
0 100 200 300 400 500 600
TIME (hr)
Fig. 4 vovy—td—-— 1 &K (F-25P) 0BSMEL Aic X 2 BEEOE(L
Changes of anti-hygroscopic property of resin sheet overlaid plywood (F-25P)
under exterior weathering.

4+
o COATED WITH WHITE ZINC PAINT
o COATED WITH PHTHALATE RESIN PAINT
— NON- WEATHER ING
---- OUTDOOR WEATHERD FOR 2 YEARS
3
S
pd
e
,—
a.
S 2
(2]
a
<<
w
E -
e oL L s =
= -
g 1
s
0 1 | | ]
100 200 300 700 500 50
TIME (he)

Fig. 5 vovy—tt—s3—v4 4R (F-32P) oRMEL A X 2 FiBtE D%/
Changes of: anti-hygroscopic property of resin sheet overlaid plywood (F-32P)
under exterior weathering.
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MOISTURE ABSORPTION
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© COATED WITH WHITE ZINC PAINT

e COATED WITH PHTHALATE RESIN PAINT
— NON- WEATHER ING

---- OUTDOOR WEATHERD FOR 2 YEARS

4L

1 | 1 | 1 J
100 200 300 400 500 600
TIME (hr)

Fig. 6 Lovo—bd—— LA AR (F-43P) ORI A1 & 2 B@tt 0%k
Changes of anti-hygroscopic property of resin sheet overlaid plywood (F-43P)
under exterior weathering.

o COATED WITH WHITE ZINC PAINT
e COATED WITH PHTHALATE RESIN PAINT
NON-WEATHER ING
----0UTDOOR WEATHERD FOR 2 YEARS
! 1 ] | ] ]
100 200 300 400 500 600
TIME (hr)

Fig. 7 v v v — bd— 31— v A BiR (A-42P) DBEMMIL A2 X 5 BiEHEOE/
Changes of anti-hygroscopic property of resin sheet overlaid plywood (A-42P)
under exterior weathering. :
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TWBY, EREVY vy — P OBRRGRCEIAREST, BFERS IO L2 vy — F OBikEED
DITIEL ABOFKIBEIIFEDLIZ\VL DT F-12P @ 2.72f%, iV 3 DT F-32P D 1.25 %L HEF
ARCHB L TERC O Lo vy — P OFIBRIF S 2@ SHBEREEZT ATV, LL,
F-43P pE&EROL BB E2 S\ DL, BEMENMLOS O L DGO DIcBE O haSd
SfelcdeEL b bo

7 2 VEBEIRER Y BE LI 0TI, BREGOMAKNRRS Y P LD X5 TnDledie, B
B 2FEHTHBIEOELDIc L, BEHEF TELTOWRVIFER/DILOURBE LKLY E -1
OTHBEREOETA D wTce L L, BBERD LICEE LcDTIREE v b LRk,
mv:jc%fxﬁﬂh’%’é‘ﬁﬁ BIZEINHSRET B O TEHHBERRIET L, KiBE 2.88 fF b8 L1
REHBIBREEI DT

2EMOBME S AT L » THRERHIMAMCEL LTV 52, Lo L, BEOBIBMEERIIEYE > T
VB BBHIRE D L 48 BBV F TIE S AR TRMATIBE LT\ 225, £ DROMER
TR BT ) FECED » TV Do T OBBHBRILEL AR OLh EFECL T2, T L TEEY
&l ot o vy — A== LA EROBIBIEHR & 1ZKF R > T Bo

Table 11. TLWEARB IO L vy — b — 3= LA FROBERES OREMAE (g/md)
Applied quantity of paints of recoating to the un-overlaid plywood and resin
sheet overlaid plywoods.

Mark White zinc paint Phthalate resin paint
P 300 249
9 F-12P 213 129 °
8e F-25P 224 13l
R F-32P 252 103, s
.g % F-43P 210 98
&Y K-45P 226 98
3 A-42P 226 . 87

Note: A7 L —icT 1[EZEDH One coat by spray.

Table 12. BELLEEAR, vovy— b+ —A— 18RO BMEL A
Changes in moisture absorption for 24 hrs of coated

Mark of un-overlaid plywood and

P F-12P F-25P

Treatment B.W.'| AW.2| R.C.? | BW. | AW. | RRC. |B.W. | AAW. | R.C.

w Non 1.200 0.875 0.825
=] s 3
‘g Wh;)taeinf‘nc 0.225| 1.168 | 0.198| 0.165| 0.449 | 0.222| 0.200 | 0.258 | 0.115
o Phthalate .

rosin paint | 0-172| 0.598 | 0.291 | 0.235| 0.258 | 0.212| 0.225 | 0.190| 0.165

Note: 1 ‘B.W. =Before weathgring.
2 A.W. =After 2 years of exterior weathered to the weather facing south.
3 R.C. =Recoating (Weathered specimen was recoated swith one coat of paints. ).
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N BAMECBHOEELAL S Lo — b d—— L { SAROERERER

BELLVO VY= b d— A= v EREABECHCHE, RECLZBESROCELRSEYRES
LEBEOREEMAI KN, Vovy— A —"— A BROBIEEIFEL D DT, FhEHH
BHIZHF LGB CHERET AMEIE LT 5, Thdzic, KERTIZZ OMER L) b, BEEo
BEOIEl, BEOKELREEAO S bERET X 5UiBHiEO T A A~

1. SEERAE

BRERRE

BAI AR BHERE DAL A RIE LR A 2 AV o

B ORI TH 20°C, R.H.65%ZHic 2 BHHMEB L TH 5, $120 — %y b+ v FR— 2~ TH
EL, BEXRE*HEC L (HERM Y P BEDOLDOTRBEN ATV vy — b — - LB
AEHLIEDLH5),

AR LIc L F Utk JOBRERETLESR ) ¥/t - 7o Bfifkk Table 11 (2R L1

FrEESs L OB RER A REREIC R UISF 7z » foo RERH OXRBRBR < 4 AIMNTOEETH bicd
THE LI -

EEME - 0BERTIL S & FITFARITRANT,

Ao =

BIRE LcBiBise O BALH WE LI LB CHE TR - 12

2. BR&EIUVER

BIHEL A8, 2HEMEL A%, BREEROBEEOELY A S DT, KERR 24 BHEIC KT
>®iBR% Table 12 &R Lo

L ARTORBR ORBEY 1.00 & LBELh & HREBC BT 5 HEEY 77 7L LT Fig. 8 i
w~LT

7 2 VEEEIR SR L KB L CRB E R OMHAK DL 5 HE~1 v P XBE LI 0TI, TEARBS
VESIEROA — - v 4 FIRTIZ 2 EROBMIL AT L -» TKBESBCHM LA D025, FALE

FIOBEEC I sREBEEOEL (RERER 24hrs HOEE) (mg/cm?)

un-overlaid plywood and resin sheet overlaid plywood.

resin sheet overlaid plywood

F-32P F-43P K-45P A-42P

B.W. | AW.[R.C. [B.W.| AW.|R.C. | BW. | AW. | RC. [B.W. | AW, R.C.

0.615 0.400 0.625 |, 0.572

0.150 | 0.187 | 0.112 | 0.125 | 0.238 | 0.123 | 0.125 | 0.246 | 0.119 | 0.215| 0.320| 0.130

0.200 | 0.177 | 0.173 | 0.165 | 0.176 | 0.147 | 0.150 | 0.139 | 0.141 | 0.165| 0.185| 0.175
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ok WHITE ZINC PAINT BEFEETLILCL » THREILIZA
- o EAETL, 1BEALLBWORBRAILL 7
Es- A BUIDRIE X D I B 20 & & 5T
3 SN oo CNIBBBREOEL LIS %+
24, /f \i T4 vy o THREL, TOLCHFLY
e // \  ERRBE L BRIOBE L ) B
2 3t / N\ {igoteleb bz bhboe
S ' 7 2 VIR SRR B Lo b DT,
%2‘ Ym AR & BRDOE I T Tt
CHEEOHRIFEECH b >
T S Upl, FRESSROMEBMEIE OES

A A -
BEFORE WEATHERING ~ AFTER WEATHERING RECOATING X 0 AL D I o + < AT

Fig. 8 E/MIK AR IUEBEC L 5 BBEL (& Do

JERBR 24 B O HBD s ; -
Changes of anti-hygroscopic property of coated BERLHTHARENOBMALC L -

un-overlaid plywood and resin sheet overlaid ply- TR, 7 2 VBEIRERCIZBMEL

woods (moisture absorption for 24 hrs.). % 24 CIEEBE 5o

BREFOMEREILV O vy — bA— - U FIRCRIICRE Lo E & & 2RI, L& 3
Thgw L, BROBRIRSD7eL, 20— le s tdBBEREbH—L 7n ) FELER B HFS 2 LT
5L OBEINI,

vV £ & &

FTVEREA SN LA DEREL, FEDOT =/ —AHEEY 0.22mmED s F7 b R— B
ZIEFRICV S Y= P THA= Lict =2 v BRI, SHERBRRYERE L UMHECHYV 2B,
v vy — tOEEREY EOBER LIEL I, BEGRVBEFCHELhSERRIENIEELTH
BERDIHERSI Do

BRFEE R LOCBBBHE,S DIRERERDO VO vy — F ORGP B ORI HE—T, h2P7kl,
BREAE <, BB E 755 1bBIER 50 % LUF ORI THE & D2 B EEY 52 55

SROMALOBAD BIX, Vv y— bt — = A SR EOBBIEEBARICESE L b 0 & ik
LTHEAEAT R T B

vovy— bEIEROBTIE 12~32 % O TIRERI L, 2% LTI 2 » TIHAMKIET S
%o

BHE~A v b7 2 ABEERER Y BT 5 &, BEEOMHEENKRE SBEL 7 2 AVEEIRE
FERTVBe C 0T RUTRETARBERIC T CRbR T 5o
BANE B 2 O Y ¥ S RENEBE R R » ThIUSEEARS LD vy — b —S— LA &I
LIz & A EEN L. BIMNIL ARBIC KT 2 BEOFET L 5 BEELD EH bARIBEOHRILET
¥V BT RAIRCEE L BRI BERKREL, vovy— r SIEROFTIHEVLF DR Y
BEOHBIIRE, OFLUETRLVS vy — b HEDF — - VA BRNKRECDICBEYEL Th
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ZDRIFIT DI

SIERY BEEMATIR CHEAETT. Tihbd, Lovy— rSBRNE - Th— 1= LA R
WRT DR LI » THECBEDRIIBI T %0

BIHIS AT X BRI O R, BB &, ¥BEARE VO vy — b —1— v 1 BROLE T
BEOHAENAE SHEEL, BEIEET N TS, Vo vy — DR TIREREOB VL HH B
», BEOHBHIEN LS vy~ bOZhI D 3T SH T B D AIEROEMNFHE EHE LI,
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ORERENE ERBETLT 50T, SERTH F HRIECTK v
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VI 5 =

1961 £ b hOWEZTC IV TARBRMIE L O vy — r 2ARCEALT, AERAAERO M
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— 11 &1 L0 Paintability ORBEERL#E L1

AERENERCHERT S & F—BIBELTLOREYREL, EBREYFED T 5,

FORBEELBRLELBIEL, REFAYER T DS O LOAKEREL vy — b 2R
EeA - LT, ZTOLRBEYTHEHRNTH S, BETHE LTELILEE, vOvy—©
DERRE LOBEC LEbRW, BEPDROSAD L ZAXE A EHET DI, BHIEL AT
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Studies on the Resin Sheet Overlay. Report 8.

On the exterior weathering test of painted phenolic resin sheet overlaid plywood.
Jiro KawamMura
(Résumé)

To improve the durability of plywood under exterior condition, applications of phenolic
resin sheets on plywood have been widely studied in our laboratory since 1961. This report
gives results of experiments in the research series.

When plywoods are exposed to exterior weathering, they are harmed extensively by
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checking, cracking and excessive dimensional change unless they are given some kind of
protection. Therefore, plywoods used in the exterior are usually protected by paints.

In Report 4 of this series, results of paintability on the phenolic resin sheet overlaid
plywoods were reported.

This study was held to determine an appropriate resin content of the phenolic resin
sheet used as a pretreatment for painting. As a method to determine the appropriate resin
content, the plywoods overlaid with resin sheet containing different amounts of resin, and
later coated with paint, were exposed to exterior weathering.

Experimental procedure

Resin used for resin sheet: Water soluble and neutral phenol-resorcinol-formaldehyde
resin. Molar ratio is phenol 0.95: resorcinol 0.05: formaldehyde 2.0, and NaOH was used as a
catalyst. To get the necessary consistency, the resin solution was diluted with 50% methanol.

Base papers used for the resin sheet: Kraft papers shown in Table 1.

Resin content of the resin sheets, 12, 25, 32, 42, 43 and 45%.

Wr—Wp o
—Wa X100 (%)

Resin content=

Wr: basis weight of resin sheet. Wp: basis weight of base paper.

Base plywoods used for resin sheet overlay: Three ply, lauan plywoods bonded with
phenolic resin (veneer construction: 1.0-2.0-1.0mm or 1.0-4.0-1.0mm).

Overlaying conditions: The resin sheets were overlaid on both surfaces of a base ply-
wood under the pressure of 12kg/cm? for 15 minutes at 130°C. Marks of resin sheet
overlaid plywood are shown in Table 2.

Painting on the resin sheet overlaid plywoods: Both surfaces of these panels were
painted twice with white zinc paint or phthalate resin paint.

1. Exterior weathering test of painted resin sheet overlaid plywood.

After painting, the panels (16 by 30cm in size and edges sealed three times with
aluminum paint.) were exposed outdoors on a test rack so as to face south and to incline
45 degrees against the ground, at Tokyo.

The exposures lasted from March 1962 to March 1964.

After two years exposure, durability of paints film, modulus of elasticity in bending,
tensil strength and moisture absorption of the exposed panels were tested respectively.

Sampling of test specimens are shown in Fig. 1.

2. Repainting test of the exposed panels.

Both surfaces of the panels were lightly sanded with # 180 sand-paper, then repainted
once with the same kind of paint used originally.

After repainting, moisture absorption of the panel was measured.

Results

The results of exterior weathering tests are shown in Table 4 to 12, Fig. 2 to 8 and
phot. 2 to 6.

1) Within the extent of resin content of resin sheet used in this study, the higher resin
content showed the more improvement of the brushability of painting and the flatness of

paint film. This is because of the uniformity and decrease of the paint liquid absorption by
higher resin content of resin sheet.

2) Durability of the paint films on the resin sheet overlaid plywoods was very much
superior to that of the paint film on the un-overlaid plywood.
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In the extent of 12~32% resin content, no difference in performance of paint film was
observed at the last inspection, but in the extent of above 32 2 resin content, a slight
inferiority was observed compared with the extent of 12~32% resin content.

Actual breaking away of the paint film was hastened by alternate swelling and shrinkage
of the wood fibers in response to changes in moisture content. The excellent effects of resin
sheet overlay on the durability of paint film are thought to be due to the stress concentration
of plywood surface, caused by swelling and shrinkage, becoming even by overlay of thin
layer which is uniform in texture.

Resin sheet overlay, therefore, offers great promise of improving paint performance and
minimizing wood checking.

Resin sheet overlay affected the performance of paint film only in the matter of paint
film properties, such as checking, cracking, curling, flaking and scaling. In the matter of
paint film appearance such as gloss, color, collection of dirt and chalking, no effects were
observed by application of resin sheet overlay. (See Table 4, Photo 2 to 6.)

3) Durability of the phthalate resin paint was very much superior to that of the white
zinc paint. First evidence of such superiority appeared after one year of exterior exposure.
(See Table 4.)

4) On painted resin sheet overlaid plywoods and painted un-overlaid plywood, no dif-
ferences in modulus of elasticity in bending and tensile strength were found after 2 years
of exterior exposure.

Effect of painting on changes of modulus of elasticity in bending and tensile strength
of the specimens by weathering was more effective in the un-overlaid plywood than in the
resin sheet overlaid plywoods, and among the resin sheet overlaid plywoods of various resin
contents, a lower resin content showed more effectiveness compared with a higher resin
content. (See Table 6 to 9.)

5) The anti-hygroscopic property of paint film coated on the resin sheet overlaid ply-
woods was very much superior to that of paint film on the un-overlaid plywood. Ambng
the resin sheets having various resin contents, the higher resin content showed a higher
anti-hygroscopic property than the low resin content.

When these plywoods were coated with paint, however, little difference of the anti-
hygroscopic property among different resin contents of resin sheet was recognized in this
study, because the anti-hygroscopic property of paint film was much greater than that of
resin sheet.

Breakdown of the paint film is caused by exposure to weather; therefore, the resin
sheets will give additional protection and prolong the life of the paint film. (See Table 10,
Fig. 2 to 7.)

6) Repainting of the exposed specimens restored the original anti-hygroscopic property,
and some specimens showed superior property to the original. (See Table 12, Fig. 8.)

7) Because of the result that the paint film is far superior to the resin sheet in anti-
hygroscopic property, the resin content of resin sheet is not so significant a factor when
considered from a viewpoint of moisture proofing.

Therefore, from a viewpoint of the durability of paint film and strength changes of

overlaid plywoods, the resin content of from 10 to 30% may give good results on the basis
of this study. The same range of resin content showed good results in the adhesion strength

test of paint film®.



