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ZOXSBENPRBECHEET S 21%, IETBNBREOCHNTH 2EBOAMORECKE 2
v, AUGOMEZETIE, BGNERMEEDTE DL LL,
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B (i1 BIUCHEBRHCBERLTVS0ERELON TV, ZhODFERD S HTHERMFE LT
DAMBRIEEIC B LIETHE OV, B OOMEHT & i Wik R in ERAERIE 2 N
LTWT, MIREShi b0 khd ofe, AMBREOHE, MRLERD ZBRWC, AELRUHRED
HOIBRBFEENZEC D 2D, WRMCIFERRESESDZE03br 5,

ZOWMETE, B EAROBE, KFELiTT 5~TEEbosls (B EASM) 2HELLE
X, BEOEI M BEPREEL TV BORBEINE SRHMOTH L D bSERBEHNERAET 5 E
VBN TWEDT, LTORREREADET, AMBRCKT 2RREANORRZMAT o1edic, BE
HAEOEE, B, BEHNZEI SEIAMOEBTOMELBEL, LTho2BE L TREShOK
HEHEX BRSO DhEkdic,

COPMETIE, KM, FIbbHBHEASENS C 2 X > TR SRESLE, ThiiNcEs 5
BEEhEXHL, BEOWEETL -T2,

ZOWERL, AMBARMAEDOKFAMAO—RE LTI R DTH 5,

MRCHy, JHEEE CENELEbs R ENAMER, ETHEURMREZE, AER, 4RM%E
BDF 4, ERIESROBGNE IR TERERERERZARBHE, PIIFALHE, (v
ArrVvRBBEERCOWTIEER2 b mRAERTEKKICEL #HELET 5,
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(2) AHMBHERRBMEASRTEE
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oI ¥ f# & %

BEZFNORRICOWTAEIT S L, KDO3DDZEHEZLNB,
(1) Bk |
(2) B¥ETE BT
(3) #¥tf
THhODRRDIEHT, FCHEBMORELFHARDLEN D, FERITEL - THEATI BRI UR
BFEPBIEENE & 5BMRT 202 ARDILEID, HoH»UDROHMEITR -7,
1. &BiRIC & 3 2REINRER
A B9
—fBIT, ok bAIFEINTVWE= brerr—~RF Y —5—h— (LTS5 o5 —EWETT3)
BH AT 2D BBE IR DRI WD, BB D IR LIC X 2 RIESINEERBRSARHBIC
AT AMBEOBRIEENABRICE T 5 0B &5 57DITR o7,
EBRF*
7Y R (FEE150X50X0.3mm O/ €Y DAEVHRDE =FAT A 2~ L ERY YV OERIRESHET
THTHEY, FEREOED v — L OEFTHRICHE - TTERBRICROBLSNFTICL 5 X 5KV K
272b D) CHIREBIRT, Fovh—Y—7— (UFY—7—,Wigs%) 210, 7—2—%22F%
fil, 20°C, R.H 65% i 14 ARMRERS D RIENTE S, BEEEZET S & 5720ickig 256%1°C
DK 2 FRERIRIE, 1B 501°C O T2RHEREL 1y A 7V ET2RBEVIELE 20 71 7 L
Tisv, ZOAXNDOFHOEETOREL, THEERE 2mm OFECH - T 113 T 180° JE#
TR TAHRTRIKCER, 13233 Rv»2llE L.
BREBLUVER
HEB#ER % Table 1 Wi,
Table 1. £BEIRIC X 5 REENIRERKRIER

Result of dry and wet test of paints film on zinc plate.

Cycle
Film condition 5 cycle 15 cycle 20 cycle
on the zinc panel

Normal state good good good

 Panel bending * good many cracks many cracks

Note : * The mandrel size of 32 mm are used for panel bending and the rate of bending
is such that approximately 1 second are used for a 180 degree bend.

Finishing process : Lacquer sealer+two coats of nitrocellulose clear lacquer.

SE A OFERAEDBIE TIL, BB VEL20Y A 7 L TLRELN, 33N EORMITE b -
oo XDAFNEZEHIERRCTERYVIEN 2E5EX BT HIBAE VIR L 15 3 1 7 AL E Tl RpEs
NBEHEFEELI.

LOZEPBELOND T LIX

(1) HBEMOEER, BHOLRVIODERERENZS v » —RESZ OB E4ORBEVEL
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T X BRERR 20V 1 7 VEMRA B EPHZO ¥4 7 ANTIE BREEEKCEN 24T 58K ED KA
1w Bbhs,

(2) FBBVELICX 5 BROELDEIH,C, BEICIRAND 553 VBT, HEHEDIEL 15
VA7V ETCRBENNEREET S50, ZORBEVELICX > THRACRERERZETIET
WBZERDPEDT, KERICEVTIDOWIEMRE VIR LEE (251°C OKFITiFiE 2R, 50%1°C
TR 194 7 1) 2REEhRERBR FEE LCRA LR,

2. BERIERR

B #

AT 2RBEHNHBRCRAT 2 RBEOBETIREBOF KT, ZOERETL -7,

REFHE

BRI~ YERAD S TS A AIRT, BT 3.5, 4.5mm O 2EHH, HFHEThS VIO, S
DD2EH, RELR2HORBEZERBL, $1200 5 —F » ¥V F2— — CEE 28 L HIEEH% Table
2 ORFEM G Table 3 ORETERIC X - TRERTR - 7.

ZOREBA % 20°C, R.H.65% T 14 BERER, WORE O IR VvIEE IR, i hmcE AT

Table 2. 3 TRHGUTMHA L 2 H1LAlS X o3k

Finishing materials used for the finishing process test.

Finishing materials Composition Note
TONOKO (Body) 65g
Water filler Starch glue (Binder) 3
. Water 37
Fillers TONOKO (Body) 658
Qil filler Gold size (Binder)

Mineral sprit (Thinner) 10

Under coating Lacquer sealer Lacquer sealer : Thinner 1 : 13. 2% Solids

paints

Polyurethane sealer gzollyurethan’fhsiﬁeei :Sgl%a’lrdener 47.8% Solids

Nitrocellulose clear lacquer :
Thinner 1:1

Nitrocellulose clear lacquer 23.0% Solids

Top coating

paints Polyurethane resin clear Polyurethane : Hardener 2:1 .
paint Thinner 30% 58.7% Solids
BETEARCHEALABRETR
Table 3. Finishing processes used for the finishing process test.
Mark Filler Under coat* Sanding Top coat* (Two coats)
No. 1 None Lacquer sealer Nitro cellulose clear lacquer
No. 2 None Polyurethane sealer Polyurethane resin clear paint
No. 3 | ‘Water filler Lacquer sealer § :g Nitro cellulose clear lacquer
No. 4 | Water filler Polyurethane sealer ;ao‘& Nitro cellulose clear lacquer
No. 5 Water filler Polyurethane sealer 2:% Polyurethane resin clear paint
No. 6 Oil filler Lacquer sealer :l”’ Nitro cellulose clear lacquer
No. 7 Oil filler Polyurethane sealer Nitro cellulose clear lacquer
No. 8 Oil filler Polyurethane sealer Polyurethane resin clear paint

Note : *Spray Coating
Test pieces were sanded by the garnet sandpaper (#120) before coating.
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EX2cm 0fE5| &, BRESWAIEREERE L.

BEEHN 2 RESIEHDCEHRBBVELE S YA 71 E5%, &9 4 71T LiIEEREREZED 5%
EEh R AR, 1005 (FREIRRER), 60fF (BHMSED THlELi.

ik, REHNBEFERRDLICHRD, KO LEEE LK,

HERE CRESNIEE 254, KAEARBEENSTE DL XOEDOREIT 2 DIEHHFEMI T
HARTEILL KLDD TRV, FREPVRESNSRERBRSETIC LB, ZAKAKREL
BET30TREVIEEZ DN,

Fh L BEEHNEOHRTEL, BREFHhOXRES (RS, B) 2HETLEZRL, HAp
ZORIEEIEE I MEE i, FhICH 2 TAIR, 10f50FRERER L 0EOBRMBEEHERL T, h
THFITRE BN Z BT 2L L DICARESIDORBCTHFERA L,

L, RIREE CHEBMOBRBEEN N T HEL2H 5L, HBEVRELY A 7 188 livicd
P, BESNOEZIX> X ) EAT DRES 7. ThPRIC, TOMEIZNIREEERE 2l L
SRS, 10 fEEE2 D - TRIREIRIGEVWIDE A L, 60 fEEIEL LR L7,

ZEEhOKE SORRFE

10fE D F AR 2 THIE TE 2 REENIL, 60EBECEVWTH O 2RIREND 5 b THEHIAE L
LOLPHLBEVOT, KERBREEN LRI TRIRE L,

60REDEAMEE THIER T X A RBEN O RS IIFIETH L o2, X V/NSVWRIESIhE, 10f5TH
BETERAESARBEEHNDEA TV AKELRD THIVEIN  FATIBEEIN L KL TIERB L,

ZREANBORAF &

100 Observed by BRIEENHEORRFEL LORRCHRTLS
60
80— H 7232 %I % Coefficient of paints film crack
goo - c) BRI L
x40 .
2 BIELhE (%)
G 30 % Coefficient of paints film crack=
f 20 // (5) TT] & & h $%
" /J Vi Number of paints film crack % 100
£ / & B
~§_ 1g ¥ Number of vessel
~ /7 Sl
5 6 4 RIELN2HIET 5 &, TR0 E LD
5a B (5947 A< BVET) THRREENE
Q
33/ EELICABARLET 5. CORD, RESR
S 2 ( R ER OB ICBED D DO TRIRA D
7) +1H
1 1] RGEFRO—ED b ORMA LRI S
L LEY v, ERCILEERCSLERESEDT

Dry and. wet. cycle
KB OEEEEZ L ThdZOREA N

Fig. 1 £#@RETEITX > TRESNEEAROR 1,
[RENRERERFE R (RETEIL Table 3 B18) .
Results of paints film cracking test by various BRB LUER

finishing process on plywood. ((3)~(8)are Nos, Fi 7

of finishing process shown on the Table 3. RepfaRE Fig. 1iomv.

None of cracks were observed.on No. 6 and 8.) WRMICBIENE 2T RE LD D
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(BETEFS No.1,2) 13, BEA
AMCKES BRI ENTLE - Tl
e LIeRENSTET, BEEIOY
SEASRIHE TS 72 DIT T DFE R o> BIRAL
L7

BIEEVCIZIE LRI D - & BE
B3RS, KER AR FERA LD
DVt IR O D & IR LT
AEAREENEZ S EELR, T

Phot. 1 HuEAIDOREELDIKGE
vk B kI LR IC X 2 IHEL Status of fillers after 1hr. in drying.
Left : Qil filler, Right : Water filler.

KEL, HE»DALEHNIEIVD
L, FRBHDOBIND S\
CZDXS BRI -7 EFEXD
35 (Phot.1,2 BIR)
TROBBOLETE, 7y~
%o —7—& D bREREOENT
WERY YV EVEIEY —F -
WERETRLI. ZOZ L, %

DRBOHBTLRLE & 38w x ik 21 ,
3 Phot.2 H iEFIDFEEDIKEE
° Status of fillers after 24 hr. in drying.
U EDRER?S, IROBIETE Left : Oil filler, Right : Water filler.
BIRENOREAEIRECT V.

BRETEES No.3: kEHIE2E « o —5— 1[8 « § 240 T THE- 5 » »— 2
EREIREEDIE L10Y 1 7 AhE TAMICHIRENBE L 50T, REROBEH EZORRANIZL S
BBy X FED, KBEEF A7 L THETE HZRETELS No. 3 2ARKBRIRAL, 54174
DT CREEHhOHELZITIR 5T,
7k, DEOFHER»OEET L, &BERICKV TII20BOEIRE D IE LRBRIC RV TdRIESh
BRAELLVOIH L, BARICE - HAEIEE VR LYICENERETE LI - T, AMBERC
BIERFEHNOFERBEBMCRESZE I TV BT LAbr 5,

m 2z & 3 h R &

RO FMRRICL - T, BEOMKS X UCRBEIBROLZHFC OV TREEIN & OBfRE KBEMRET L
DT, WCHBRMOREEN T HHES LCREZERT D700, ETREMRERRE L TORIKE K
DEIRAE VIR LIC X DIZMINKES S O RIET R D 8B 2 BIE L, R\ TREA OREENRERR 2
sy, BREENOERE s 5AMOFEE % #AS, WHD» LREENROBGREEE L.

1. ZEOMEERER

1—1. EEHERIR O 2 UL AR
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Old films Fresh films

. Peeled. out from finished plywood
06 aged by 5 Orcles Wet Film

A AANNNRRENNNANNNY

ALLARRALLLLRRNARARR NN
ANALRALRRAARRARNNNNAN

AT
=
AAALAATLALEALRRRARARRRRARARRRNNNY

~04f .

-0.6f Soaked in water of 251 © for 2 hr,
=] Dried at temperature of 50%1% for2hr

Coefficient of swelling and shrinkage (%)

| A R R B R ORGP

PSRN EUR NN DU N N S S SN

1 ] 1 I 1 | I ] 1
2 34 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
No. of test specimen

Fig.2 REHEVELRO=trrir— 2REORE, IEE
Apparent swelling and shrinkage of nitrocellulose clear lacquer free
film in a dry and wet cycle.

B )

RIEEARS KRR VIR LIC X 5K, BEERI ->TEDL S B2 T 5, FThiBEshs &
DX BERICD D22 ETARDIDIT, ZOEREPFTE -7,

KB F &

BEOGHEHE LT VISR TAXVEY — SR N FARC Y ~5—% 1, 5o —% 2 @E%E
L, 20°C, R.H. 65%Hic14BRIMEBKIZL, #5 AR»ORER GBI L TV WEREE,
HIRARVEL 59 1 7 METHOERD> DRI EW - e BIb LI RIEZ B Lic, s HIER Li-REf
CRIREDEL 1Y A 7 v 252, RIEESOFME Sk X0 ERHEHE © IR S 2 HIRIAME (FE
1/100 mm, X50) i THllE Lz,

BEbLUER

KEREBCAN T 2 REOYE, WiER%L Fig.2 i,

T, RER OB X OfEA%Z %5 &, HELLTWARVRETIIRE W DT 0.8~—0.7 %, L LR
Ti30.4~—0.3%TH o 1o BRI ELT DL LT X o TRBEHKOB X 1IN B30 EELZ DN S,

—7, IVERADRMIZOWTIDY 1 7 Vick\T B L BASAORIR, IEREIE L 2,
REVWDIDTLI~—0.9% THoTz,

BROBERE LT o, F0.3~—0.2% < BT, W, WEEIXEhbdTHR,

Lo T, BEOEHE, IMERIEM I DIZ5rcsk, AREKBELTE 544 7 LEORETIE
ERTLBWEEDLNh S,
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DRI, BMOBETIHBMOBIR, HEC X > TRBECIENE B IETLEISN SR, ARO%E
BRITZDIENBLIR,

1—2. BEDIESTOT Atk

B 1:0]

AFCBEIND YT~ 1H - 7 v »— 2EOBRETERIT X - TELNARIEAKOBEZHEIZEL,
BRIRENEZRITIENEHEET DI DER T 7.

KRB FH &

1—1LRAUFETHEERBEAZERL, XXX10.0 X 100.0 (mm), £ 0.056 mm DORER K T TIHR
L, INSTRON type TTCM—F (USA) TEIED piiEssEZBIE L, FERIZED SS 7 — 77X 0 idts
KOY v IRBEZMNE LTz,

T RHBEMHI223°C, R H.50 % OFTREBZTHV, REFBRVREIIT40mm, 7/ rA~y FRE
— FiX2mm/min, 5mm/min @ 2 Tk -7,

TV 7RETRR X DRIE TR,

Younc’s modulus E=—ZIZ—Z‘:1

W:Lord, A :Sectional dimensions, 4! : Elongation, /, : Primary length
BRBIUER
EEFEE S Table 4 ITRT,

Table 4. HRERIEDFIRDIE S, v v/ RLMUR
Tensile strength, Youne’s modulus and elongation of free film.

Tensile strength Youne’s modulus Elongation
Free film kg/cm? kg/mm? %
(One coat of lacquer Sealer-+
two coats of nitrocellulose Min. Max. Ave.| Min, Max. Ave.| Min. Max. Ave.

clear lacquer)

103.2 240.2 160.3 | 534.8 1128.0 921.4 | 1.4 3.6 2.2

Note ; Numbers of test piece : 18, Testing machine : INSTRON type TTCM-F (USA),
Cross head speed : 2 mm/min, 5 mm/min, 23°C, R. H. 50%

COEBMALBE (TabbERERTRATIBRE) BB 3AVHEREEL > T3, ZOZE
XSS H—TEHTHIE-EDEHTWD, FERDICI BHBUN= trel e —20O—fEDE (20~ 30
%)® X DFWTNSVEERLTVBOE, 7 » 7 —BEITRDBVHEEO S 210, TR)EEOS
~Z—REATVHDTIDE I RHIZK-dDELEXLBND,

2. BEAVOZERIhIEEERER

R LRSIV RLICE - TRREhZREL T, TOEXERBRAF TSI ENLLAIETS L &
BT, FORWMENICR XIETAMOEDRFAD D, RO L&l -72,

(1) AtREFEMOHE

EROIBE, KOEICE B TEENOREEEM LB LI &, HIROFINLBHICEE LIt
THLOLBESNICL ERMOTNI DD, SEREENEZRET S L BVbRA TV IO TERE
TERRT B 72D AR E FM ORBEEN O T 5 72,
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(2) BiREHhOZHE

AROBRFEHNFEAERRD—> L E 2 N5 MIRBHhOMBE TS /20, XK, BREHICEE
NARELIREY 155D TEHNBEORL S AREERL, BEEHNOLBEZTR 7,

(3) HBECHILHEOEE

BiR®D loose side &R L THE» e BGRICBRIEEIN B DL QIR o o lEY BHHDT, ZOKER
135 &) XREDTHEMCATICENEE-> TREM & DHERITR 57

4) EEORE

RIFEN O KIS IEE LITRAET 5O THE ERFEENOBRE LB 0ic, BERE, EEOBHEL
REENORIE % T 7c,

(5) AHEDE
_—RCARIEE — & U~ X BIRE NS VDT, FhpsREEhE O X S kBRCH D 2 EEE
T 50T, FHORILE REEN L ORI OVTHANK,

(6) BIERTOBEMED R E

AREBREO TV AT X BB E BN E > TRAMAIRCIR Z - LESLD, LiRBVELZZTITND
SBhICBERIIC L > TEIFAICEILL, RECMMEES ZLAFEILNEDTHL» LORIRER
M ORIRE D IR LTI 5 REH & 21UAR st EEERE I THIE L,

XORR, ERTIMH EHINCREORCRE LB 2RV TRAKILE A 3 A EEEH
THETHRET| &, TOFTHROMBEZR D ZOERTHRLADD) A 9.0p 225 18. 1p WEILL, T
T 6.6p 225 10.1p (L L7z, ZHIEBS BECL5HELBLh 30T, BE L BREEhORM
BREBBIDIITL 70

(1) RE®RE L ERIE gL

FHECREINZLOLAMICREINA DD TR, BEKEESRERSLDEKE, KRISCEEL
YRBPEENADOHEIEZOND, TR TARDBECLEERND 57D HEHICRE LT HIHER
ELFAUMRBEZLNDDT, ThaiEdrH DD 7,

(8) RyowE

BEAMOBEE 4« DFERIC X > TR Z 2HBHOIIR, INHEEREOE, IMHECERODDLES
X OB R TIZIR, REXTE—TH2LECRIPERDNE, TORY LBRELHNRED X 5 Btk
LT pahdlcsd, M OR b OHEBARE L BRIRELOEKRE T/,

2—1. $oFE

ES #

#ifE : 5 7 v ; Mayapis (Shorea squamata (Turcz.) Dyer)

HER ¢ K& X 50X50 (mm), HERF DS, ES KLU AEDF|% Table 5 ZRT .

B 12 20°C, R.H.65% rhic T2l AEIFABHREE TS - 7o

a W

BiTE : FMERC DO 2MEA L,

B m -2 Y —BIE, EREMOAKES %, EEEEHNEECX 55 % Table 6 i, Wl
$REED 16l% Phot. 3 127 - ‘
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Table 5. BREHNEFEBICHEA L 7-FH

Test pieces of solid wood (base) used for the paint film cracking test.

No. Thickness Grain Note No. | Thickness Grain Note

L1 2.0mm [Tangential Lo 4.5 Tangential

L2 2.0 Radial L1o 4.5 Radial

L 3 2.0 Tangential Li1 10.0 Tangential

L ¢4 2.0 Radial A surface is| L12 10.0 Radial

Ls 4,5 Tangential ;;r:;tc;l:gty L13 4.5 ‘Tangential }Pretreated

L e 4.5 Radial razor knife L4 4.5 Radial by hot press.
. like as cracks

L7 4,5 Tangentlall in parallel to

L 8 4,5 Radial f lgrain

Table 6. BiREINEEIC X 28H50F

Classification of veneer quality.

Mark of veneer quality Lathe check ratio *
A 24~25%
C 39~47

Depth of lathe check

;X he check ratio= -
Note ; Lathe check ratio Veneer thickness

X 160.

Pitch length of lathe check of face and back veneer : 0.75~1.10mm.

B S IRFEHHE type I ALA OEEERIZEEMH L, BA7 & 30g/30x30(cm) T#Ai L THE 10kg/cm?
©3hr, B/E8kg/cm?, JfE 110°C CEE 1mm b7 1min EHEFTE -7,

FIRHER ¢ 3 77 1 & LE D% Table 71, FiRFIF T 2 RENDAE S X CHIRDO£H% Fig.
3 KrT,

HABF  KEE, BREIEMERALAR DL, REETR -7

z %

FHFEE (WIEE) 1 $120 ¥ —% » b ¥
YV FR—A =T, TEIEZ A5 0
CEIEADTIE L 72 & Z580.02~
0.03mm T& - 7o

Hibd : KEH ERZHC O, Ty
RVWICEERNICT D ALZFTIREE, Hik
ASRR LT b RECHE LI b 0% Fig.3 Cross section of plywood construction
SHERDEEER 2 BT -7, used in the study.

PAINTS FILM 7

FACE VENEER £-

CATHE CHECK
CORE VENEER

BACK VENEER
 _TiGHT siDE
2Ll E S LO0SE SIDE

Fok
J ko (Body)  60(8)

TABM GEERD 4
rtarch glue (Binder)

HEFIDRLA

Composition of water filler

K (B a7
Water ©
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B P

Slight veneer lathe checks (Mark A) Mayapis veneer specimen.
No lathe checks are visible. (X50)

Deep veneer lathe checks (Mark C) Mayapis veneer specimen. ( X50)

Phot. 3 Cross section of veneers used in the study.

T®RY  HERIBERLTPD, ¥~F— (F»7—FR) 2RMEN4kg/cm? TAT V- TRESR
fTlx -7, BARTFH 66g/m?2,
T—F—HEEIE, § 240 H—F v bH YV PRS- THIBE L7,

E®D T o h— (RS 23.0%%) TR EECRMEHICT 2 BREE 1T - 70, BAFEFY
175 g/m?, REAR I D HIEE L R0 BRI 80~99 p F# 91p TH - 72,

*RETER S OREICIIR O FEx v, BE2g 21 HBRAFEVCAICAN, BREZLTEREZE
D, OFCBRBPEEECESCAFREIRDED 106~110°C iITff - -8k ic A, ShripEhLIRD B

< (o - B B (2)
TEE 5 (%) SEE (o % 100
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Table 7. & X % )i
Construction of plywood (3 ply).

X Thicl}ness Face and back veneer Core veneer
o. o

plywood Thickness Mfrle.:lt{leoef' quality* Thickness Mfrlt;ll{'leg quality*
P1 3. 50 mm| 0.76 mm A 2.00mm A
P2 3.27 0.76 A 2.00 ' C
P3 3:37 0.76 C 2.00 A
P4 3.38 0.76 C 2.00 C
P5 3.82 1.02 A 2.00 C
Pé6 4,00 1.02 C 2.00 A
Pz 4,00 1.02 C 2.00 C
P8 4,50 1.02 A 3.00 A
P9 4.70 1.02 C 3.00 A
Note : *Mark of veneer quality is shown on Table 6.

Table 8. FEMDOBIEIIIH
Finished surface of test pieces of solid wood.

No, Finished surface No. Finished surface

L1 Face L s Face

L2 Face Lo Face and back

L3 Face and back L1io Face and back

L4 Face and back L1 Face

Ls Face Li12 Face

Le Face L13 Face

L7z Face Li4 Face

HIRABA TR TR HC O 2BE LT, EMOBEICIRBRENCE » THEERHEEREY
il - 7D TxN % Table 8 TR L7,
2—2. ERFIE
(1) &HREFMOBEEND K
HBAIIARTIIES 22 b0, BE, LEROEIHEREEELL0O, BENEECERDD
DHERZER LE «H1AEG5bR b DEDER, Pi~Py O 9BEZEE LEEES T 22 AV, FHT
EBROESITIEY 2.0~4.5mm D H D THE, IREARD D LD, MUEE, ARY TH, AEBED D
DEDOFEM Li~Ls, Lo Ly D8RHEE L, £EES T o%HEAL .
ik, BEHNZRESEIEREIRLEN, ShBEIESE B L CRBAFERI—-21C# U1,
@EENORESE, BIE, RRFFIEHE SLBLIDUTHIET 5,)
(2) BREHhOBBEEI~DFE
BRRENOXELRMNCHTHS L7201, SRS LOCEENEE 28 4l 58 b ey 268
AL,
PIFiE, £oeerE&ERERMNCERT 5.
EHIEA
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(&) ERESDORILBGE
(a) FRIEENDLLVA)D LD
b FRIEENZCDILD
- N L L * R
ERFEHTLS | AL S *
HEnEE™ | B X (mm) BENEEY | EX (mm)
P, 0.76
a C 2 A
Py 1.02
Ps 0.76
b A 2 C
Ps 1.02
i *:Table 7 £88, **:Table 6 £,
HEBAHEEES KT 2.
B) EROREFNBEORL 5 HE
(8) FAIEL, CARIEEND VWD DD
(b) FHIEL, OREXEENRZVODID
() FRIIEVWHD
- B 'l:.‘ *ﬁ i fﬁ
ERIEERS | ARTE S *
B & (mm) HELEEY | B & (mm) | BEhEE
P, A
a 2 A 0.76
P3 C
P, A
b 2 C 0.76
Py C
Ps A
c 3 A 1.02
Pg C
¥ *:Table 7 88, **:Table 6 BIE,
HERHBAEE 5 Mo,
C) LIREZDORE LGS
) £ ) L w
BWRE D
HENEE ** | E X (mm) | BEOhBEE ** E & (mm)
Pﬁ 2
C 1.02 A
Pg 3

i *:Table 7 £I8, **: Table 6 ZIE,

AHERA BAAEIHS T2,
O CHROBENBEDRLLEE
@ FRZELS, BEALEVAD LD
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b) RRIEL, BELSVCDLD
) FRIEL, BRERZVODLD

_ = - ﬁ *ﬁ L *ﬁ
EBREHERS | AR 5 *
E & (mm) HENRE* B & (mm) | BEhEE*
P, A
a — 0.76 A 2
Pz C
Py A
b — 0.76 C 2
P4 C
Ps A
[ —_— 1.02 C 2
P7 C

* *:Table 7 £18, **: Table 6 £I8
B BATEH 5 10T 2,
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AEBA RENCHBEIC Y 3 7 Y O THIR (RENELSA) LRUBEHNESIKICE v 7T
ZMI L Ly D2 TERES T >, ThEBTRELEMABRFIRENDIOLLEVIDET
EATHE, HRHATD D Li~LiLeLo~Liy ® 9WHETERES B2, FU < AWENTHHA L7z Py~
Pyo 9@ TRBS Mo HALK.

(4) BEOBREEh~OHE

EEWED D OB VIR TN R L2 RB L OCEMOREE, HERDOSHb»57 F 7445
LTI L, BOROEEL 100 ~ 200 ROBE # BB D IR L O L IRMRC, FRER 2 (50X)
EEALCEERR LB E ZHE L TAREOEEIC L 2RIEENEK L OBRE kD,

() ABOBIEEINA~DE

AEBAIE () A LAART PL~Py D 9OBMITEBEIS T 2, EMRBESORLDLD, i, |
HEREODDDHERF LiLeLiwLie ® 4 ERITEEE ST >, B CRHOIRE R LilsLyln 0 4%&
HTEBES T o2 AL,

(6) BEFOBEDRIEE N ADEE

AR AR TIRANTER LIcPi~Py 0 9 @R TEER S 3>, FMTlre— 5 ) —BiREICLL
TREARY O LD FEAL, AREFRUCERELTHE, BEABEZMZ LD 5, SXUEEE
B3I, REREO L © 5 MEALR:,

(1) R & TR O RIEEI D

HBAIFEMEZAY, FEAREOLOTIIES2mm & 4.5mm O L Ly 0 2BHTEEHS KT,

MEBEDOIDTIIEX 2 ~4.5mm D LyLyLyL;, D 4 BRI CREHS T 22 FEHL TR -7,
(8) K hBEENA~DE

LR OHIEIIRBEENKB TR LKA 28 oW T KBV ER LD dry & wet RRETITR -
72o BBRIEFEZIRITRT.
HAKRE X5 X5(cm) ODEFETHS7-DHEbAME L DT TH B, AMOBEHHESMO
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bAMBERAFRO DO LIEF /NI VO THIK
bABERY, bAiiiEe R 5 IR0 —iEF
ZTHRIIRKA PROCDH 8 FLUES | ZFKHA
WesE (FSEE 1/100 mm, X50) W THEIEL TRRA XD

I p 2ok,
12 b}
R TR

2—3. FRBICHERE

(1) AR L FEHORBEEIN D H
HEBRERITEHR, BMEN TR LIcHEBRE 25
DFHEfEE b - T Fig.5 ©RT,

% / %
Test piece
e 7
i
)

Face

Fig. 4. Measurement of radius of
curvature.

R E RESN (L0EEE) 1IARBEM LD bbb TS V28, MW REEN (60f5EIZE)
LEDTHILLECETAEEL BITEATEN LD o7, RRBSCX DEVAERREShOBETIS
WAE VDT, —RICARICBREEhBRER TV Vb —HHEEL LIS,

(2) BREEHHhOREE N ~DOE
@) HROBEIORLLHE
a) %*ﬁﬁ%%‘]h/}‘ﬁ\n (A) D ;l)@

AR Z SO OHBRA 5 MOFHEE D - T Fig.6 KR,
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Dry and. wet cycle

Fig.5 &1k & BM OBREE AR R R
Results of comparison test of film cracking
for the coated plywood and solid wood.

Dry and wet cycle

Fig. 6 RINDOE X & 5 2 7o EROBRIEE (R
HEERERFE SR (Table 7 B1R)

Results of paints film cracking test by

various thickness of face veneer of coated

plywood. (P;, P; are Nos. of plywood

shown on Table 7.) '
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2
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Dry and wet cycle

Fig. 7 ERDE S 2ZE 2 L EIRORIEE N
RERE KSR (Table 7 £88)

Results of paints film cracking test by

various thickness of face veneer of coated

plywood(Pg, Pg are Nos. of plywood shown

on Table 7).
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X 10 X 60
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N
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Coefficient of paints film crack ©4)
N

N W D

1 I I NV I
Dry and wet cycle

Fig.9 RiROBENEERH» X EROB
fEEnRE RS R (Table 7 Z88)
Results of paints film cracking test on
coated plywood used with tow grades of
slight lathe check (A) and deep lathe check
(©) of face veneer. (P;, P4 are Nos. of

plywood shown on Table 7.)
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K %)
o ®
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Coefficient of paints fil
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o
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Dry and wet cycle

Fig.8 RIROBEEINIRE %5 2 7o AR DO BRIE
Tl (R BTSSR (Table 7 £18)
Results of paints film cracking test on
coated plywood used with tow grades of
slight lathe check (A) and deep lathe check
(C) of face veneer (P;, Py are Nos. of

plywood shown on Table 7).
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1 I DTNV I I I NV
Dry and wet cycle

Fig.10 RIROBEINEEZ» X 2 BRO%

EENRAEHERR R (Table 7 ZH8)

Results of paints film cracking test on
coated plywood used with tow grades of
slight lathe check (A) and deep lathe check
(C) of face veneer (Pg, P,
plywood shown on the Tabe 7).

are Nos. of




— 202 — WERBIBMARE H176 5

S VWRIEEN $EDEETIE, BEROEIITX - TREENICEREN LV, KELRESNOL
B TREROEVARCBIEE NS S S FE L,
b) FHIIEENEVODHD
HRERESORORBRN 5 HOFEHEE D - T Fig. 7 KR T.
BRESHNII LEORBT L bLRIROBIOR L ZHET, BEh v ODERSEE LR UL
AL,
B FROBENEEORLIGE
a) RREL, OREIEZN AL VA)D (0
RBERZFOFORBA 5 BOFHiEL b - C Fig.8 KR,
HAVWRIEEN A EDLBETDH, KELBRBEHNOLE T, LHIKERROBENOS VL OIRIE
EnyrEBELR,
b) FRIE L, LREIEENSVODDHOD
HRRFEREFOROMBRE 5 HOFHEE D - T Fig. 9 WRT,
MV REEN D SOBETRE, EROBRENOZVLOIREENBE < FELA,
ARERBBEEIIERIEVRL3 YA 7 AT TRINEFEOHER LKL > T 5B, 3% A7 AVEET
BRI RROBENDE W LORBFEEN S S FEE LI,
c) FRIFEVHO
HERERZFORORBA 5 @O FHEL S - T Fig.10 R7.

_ Qbserved by Observed by
200 X 10 X 60 200 1 X 60
100 100
80 S 80 4
T 60— o 60 /" ,
x A 2 17 7
g40 7 G 40 7 P
S 30 —A e 30 rd ~ 7
£ / £ 1.7 / v
= o 20~ / - 4
£ 4 £
£ 4 <3 /
s 10 - 10 ya .4
8 S 8 -
“5 - 4 /
z ° g £
Q 4 L2 a4
I3 + /
= 3 § 3
8 2 — Pe ] 2 / — P
ks / h
, | 1 ] | | 1]
I ] I NV I DTNV 1 I OINV I I I NV

Dry and wet cycle
Fig.12 DLDIROBENEEZ H 2 SR O%R

Dry and wet cycle
Fig.11 LHROE S % h 2 E5ROBREEN

RAEREREER (Table 7 B18)
Results of paints film cracking test by
various thickness of core veneer of coated
plywood(Pg, Py are Nos. of plywood shown
on the Table 7).

s it 3R R (Table 7 £88)
Results of paints film cracking test on
coated plywood used with tow grades of
slight lathe check (A) and deep lathe check
) of core veneer (P;, Py are Nos. of
plywood shown on the Table 7).
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_ Observed. by Observed. by
200~ 1o X 60 200— 4 1o X 60
100 ' Zel 100
80 - £ S 80
I 7 g ¢
S 60 }1/7 B 7 5 60 I, y.
X
g 40 7 7 g 40 4
G 30 // /;/ e 30 //7 5
£ ’ = b /
20 /,’, 4 = 20 /
4 2 / v
@ / / ‘ /
jy /, 3 /
< e} )
I 10 - 10 7
5 8 o B8 7
— 6 _E 6 l,
0% % 4 /
o4 £ p
E 3 ‘3
o
§ 2 — P3 || 2 — Pe |
e b o T
, | ] ] [ ]
L I I NV 1 I NV L [ M NV [ I DI NV
Dry and wet cycle Dry and. wet cycle
Fig.13 QDMROBRENBEEZ D> X o ERO% Fig. 14 OIROBENEBEZ» X ARO%R
BEEInRE R RS R (Table 7 218) IR ERREER (Table 7 £18)
Results of paints film cracking test on Results of paints film cracking test on
coated plywood used with tow grades of coated plywood used with tow grades of
slight lathe check () and deep lathe check slight lathe check (A) and deep lathe check
(©) of core veneer (P;, P, are Nos. of (©) of core veneer. (P; P; are Nos. of
plywood shown on the Table 7.). plywood shown on the Table 7.).

SV BRBEN S DHBE T, BEROBENA LV IORREEhZS REELL, ThIRRD
BEXDREHFEOBRBEENADOEEDL ZATHNITEL, RIEBEL L5 LBHhORER DL
BT, OFEICL5bDLEZLNS,

AELBREENOBZE T, RIROBEHN S ORBEShES SRELT,

© LHROBEIDORILDGE

HEBRERZ BORORMMA 5 BOFHEE b > T Fig 11 L7

HMAVBREEhE SARBETD, AEABREEHNLOKTELE BT OROES 222 T HBREENIIT
VIEEDTL D 5T,

D OROBENBEORILHHE

a) RFIEL, BEhSL- Q) Oho

RBERZBORORBA 5 MO FHEL S - T Fig.12 &R,

HHSVEBREEN R SAREE TS, ASHBEENTDE DTLROBEHNOS W LORBEEh? S
SHEELR,

b) RikGEL, BFEhZ O DD

HBRERE RO BDORBRHK 5 HOFHEE b » T Fig. 18 iILR7,

Fig.12 X 3 TEDEMNEE Lo, R0 LROBENRS VO BEENIS (FEELL,

c) RFIEL, BEhSWCODHD

RBREREZFOFORBA 5 @O FHERZ b - T Fig. 14 TRT,
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DT, B VEL 49 1 7 AT TRAROEEINAT b O RIEENE 5 < 5tk L3, 4
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ZHREERBE VDI DROBENOBESRS SN D EE L LS,

(B) BAMSEEIERER

TR EEEIZZEE R % Phot. 4~6 1T,

HREENOETIR & BRES N ORGRE2BIET 2 DR VIR LY 25 1 7 ATV, &
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ST CHDTEEHNINI - & VHETE X, Phot. 4 0T L S BENMHIME it Dl Ho> TV B30,
Phot 5, 6 DX S ICEBEHNSEETILE TV B IDERL LN,

TNEARBRE D55 L, BRBEOEWDOREENIEETIEE > TW5 bD0% L, FREOE
WO TIIRERENIC 2R 5 TWieh, REETO2ERF TV S H058E L 25N,
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LD LML TRIRDE S L BENEE L EELMRED S, BHhoks BRETEOMIC S5
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N
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2L Fig.3 O&ERIBRICH OIS X 51T, LIRD
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Coefficient of paints film crack &
\
N

NE2HoTwao/zl e, BIXUEHRE 7 r A ZHE 0fZ

THBOTEROEHNOYE L AHICEX 5« .

LBERITH D, TOBRTOVWTIRES SIT+5 4

mBWRELELTHLERD, B L Spia wood s artficial ek 1=
(8) LI BHEONE 2p— - ==- Plywood H
MRS R LR 2O TR b - | | [ 1 | I | T ;

< Fig.15 &wR7, I I TNV L I IV
ATHIC B T R RH B REKTH, AiRE Dry and wet cycle

HEE LT B i BB 5 54 L e, B e A AT R DS

TP DOBRBFEEN DO KIS HSEE LITRET B D Result of paints film cracking test on the
artificial cracks maked on a coated side of

& AR HIERIOIE, BIEMENIOERTICX - solid wood.
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DRL 25 cycle 1#%)Crooss sectlon of after 52 cycles dry and
wet test of a plywood specimen assembled with the thin face Con
veneer. The lathe checks proceed through the face veneer and € Verneen / \ Verees,

are jointed with pith ray cracks.
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Cross section of after 25 cycles dry and wet test of a plywood specimen assembled with the thick face veneer.
Proceeding of lathe checks are stoped at vessels.
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THED ETE»TERIE L
7LD HOfFEL TV B ER
ST HB L TR S BRESE
hilgoctE 2 bh
5, NLHvcEh & BiiR
BElh e dpikicimzas
BEOTHE TS X
TERVH, HREICE
EMREOEN, BED
RV EBERME LT
HEELL,

(4) AHE I OEED Phto. 6 ;@ﬁ%kﬁ%Ltﬁﬁkﬁﬁ%@%ﬂh#ﬁ#okwm,C
%®&%thé Wﬁhﬂhﬁ%kkwéh@% &’ L 25 cyclefg
SRR Y 2 FIEES Cross section of after 25 cycles dry and wet test of a plywood
specimen. The specimen was assembled with the thick face veneer.
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Coefficient of paints film crack ©»

E0 - TEF 5, BV RIEER S &7 /C/
FTUARMISIR X D b BERNESERE T gL 2

L, BIRAEVIEL 4 91 7 VBB S 03584 6

LRI RIS 2 BN L7z, 4

BROT & S BERIITE > TRT 572 A b L o N — tongential surface

A DRHEARIIC X > TEET S & X1, I -2 - (6) 2 " Plywood

(@ INPRE i LI LN P NP P ’ L méél”ll % &NV.
N5, CORDTEBDOEM LD REELHS Dry and wet cycle
WRDLEXBND, Fig.16 AHORIEENICHT 2 HE

Results of film cracking test on the radial
(6) RTE®RE L FEBEOBIKEI O iR surface of solid wood and tangential surface.
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\Vessaﬁ

Face
Veneen "

Cone veneet ™[ othy chocs
Table 9. iRk ik LFORMICRONEFEOKS &

Dimensional change of pore of exposed vessel on wood surface in dry and wet’ (cycle)

At dry and wet 1 cycle | At dry and wet 5 cycle
Note
Dry wet Dry wet
(w) (@) (@) (@)
Plywood 250. 2 232.9 258.5 241.3 Average value of
g Tangential 250.3 251.8 224.7 227.1 102~190
E
3 | Radial 280.9 281.4 297.6 285.6 vessels
200 Observed by 200 Observed by
X 10 X 60 / X 10 X 60
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A100 100
§ 80— (1] § 80
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£ 1 v/a £ 30 A4
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o 20 (N 7 o 20 , 7
- O/ —_— 4 / /
£ /’ = rl / 7/ ]
é g /] 7
« 10 A tol— 1 A z
o 8 7 ‘46 // 7
"‘:" 6 // - 81 —
% 4 _g 66—~
% 4 %:: 4 // ]
8 3 _— ar‘j(l";aryeio"‘ilyooﬂ’[ i S 3 —— Single side. finishing 3
===~ Hotpressed solid woo e , inishi
2 .~ Plywood. 2 Both side finishing
L Ll )] L «
I TNV T TRV 71T mmxv 1 1 INV
Dry "and. we’c cycle Dry and wet cycle
Fig. 17 BEEIAZERERIT I 5 BELHE Fig.18 RFEEWIRERBRICIT 2 A EBRE
DEE L HEEED
Result of paints film cracking test on the Result of paints f11m cracking test on the
hotpressed of tangential surface of solid both sides -finishing of solid wood-and-one

wood. of single side.
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Fig.19 BB VR LR T 5K H OBREE|
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Influence of warping by dry and wet cycle
of wood on film cracking. Radius of cur-
vature of Ly~L,, are shown on the Tablel0.
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SWVICHAEZRE TEHE I TV 5 DTl
[ s X ORE 28 U Tl 3 N FERED
DX DHNDITAELREENEZED DL
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iRk R LR pE S Table 10, BEZIh % Fig. 9t hEChlEERe2R T,
Tabe 10. #ZiR#E VR LD R LB ORIEHE R

Radius of curvature on coated wood in dry and wet cycle (cm).

Test pie- After drying After soaking N
ce mark L ) L ) ote

L1 4, 978~5,097 13,582~ oo 4,769~5, 064 4,411~15, 592

L2 4,998~5,036 | 37,408~ 47,344| 4,991~5,012 10,804~14, 882

L 4 4, 988~5, 000 53, 968~130, 208 5,011~5,056 {109,636~ o0

Ls 4,997~5, 063 38,188~ 90,989 5,041~5,072 14, 539~33, 457

L6 4,996~75, 011 94,714~ o0 5,012~5,051 | .39, 444~51, 609

L9 4,981~5,037 |104,057~182,509| 5,010~5, 061 ! [ee]

L1o 4,983~5, 078 94, 070~519, 586/ 5,003~5, 099 [e%e}

P1 5,029~5, 051 oo oo

P 2 4,977~5, 034 [o'e} o

P 3 4,988~5, 073 [ele} o}

P 4 5,051~5,103 [ee} o5}

Ps 5,010~5, 038 oo oo

P 6 5,027~5,076 0 [o%)

P7 5,010~5, 053 ) %)

P 8 5, 032~5, 086 0 oo

P9 5,031~5, 082 [} o)
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Studies on Cracking of Paint Film coated on Wood (I).

Comparison between plywood and solid wood.
Akira Nakamura and Jiro Kawamura

(Résumé)

The principal purpose of coatings in the woodworking industries is usually protection of
wood surface and decoration of appearance. The protection of wood is effected by retarding
change of moisture content and dimensions of wood, and protecting wood from discoloration.

Wood and plywood have been used with many kinds of cbating. The paint film protects
the plywood against quick swelling and shrinking, warping, desfruction of glueline and deface-
ment.

With the elapse of time, the paint film on wood is often susceptible of checking or cracking.
The checking and cracking deprives the function of the paint film for protection and decoration
of appearance.

Study of the causes of the checking and cracking are summarized as follows :

(1) Composition of finishing materials

(2) Weathering of paint film

(3) Executing method of finishing materials

(4) The swelling and shrinkage of base materials

The study of the last point for the checking or cracking of paint film on wood has not yet
been developed extensively.

In the paint film on wood, cracks which run parallel to the grain are frequently observed.
Those cracks seem to be caused by the swelling and shrinking of wood. The cracks of paint
film of coated plywood are more excessive than those of coated solid wood.

The object of this paper is to show the fact that the paint film cracks of coated plywood
are more than those of coated solid wood, and to show how this phenomenon occurs.

Test materials and testing methods were as follows :

Plywood: Veneer; Lauan rotary cut veneers (MAYAPIS (Shorea squamata)), two grades of
slight lathe check (A) and deep lathe check (C).
Those veneers grades were determined by observing the depth of checks

which are visible on a smoothly cut end-grain surface of each veneer sheet.

Ply; 3 ~ply bonded with urea-formaldehyde resin adhesive.
Plywood construction; Thickness, lathe check depth and pitch are shown in Table 6
and 7.

Solid wood: Lauan [(MAYAPIS (Shorea squamata))

Thickness and grain of specimens are shown in Table 5.

Finishing materials and process: Two treatments of water filler (Tonoko) — one coat of lacqu-
er sealer — sanding with No. 240 garnet sandpaper of JIS——two coats of nitrocellulose:
clear lacquer.

Test methods: The dry and wet method were used for accelerating the development of film
crack. One cycle consisted of two parts of soaking in water and drying.

Test specimens were soaked in water of 25+ 1°C for 2 hrs. and after that they
were dried at temperature of 50 4= 1°C for 2 hrs.
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Moisture contents of the specimens after soaking were 21.1 to 28.1 % and those
moisture contents were 11.2 to 12.7 % after drying.

The test specimens were accelerated by 5 cycles of the dry and wet method. After
each cycle, the paint film cracks on the test specimens were observed. As the cracks
of pith ray of wood did not occur within 5 cycles in this experiment, these 5 cycles
were adopted by us to observe the paint film cracks which would occur in the first
stage before the ray cracks could be developed.

On the test specimens a center line 2 cm in length perpendicular to grain in the
center of coated surface was drawn with a pencil. After each cycle, the numbers of
film cracks crossed on the center line were measured by the amplifier (X 10) and the
microscope (X 60).

Large cracks which could be recognized with the naked eye were measured by the
amplifier, and fine cracks which could not be seen with the naked eye were measured
by the microscope with the large cracks, because the paint film cracking of coated wood
and plywood should be studied with the total numbers and the size of the film cracks.

Test procedure was as follows :

Preliminary test:

(1) Film cracking test for the coated zinc plate with nitrocellulose clear lacquer to examine
the film cracking caused by the test conditions of the dry and wet method.

(2) Film cracking test for the various finishing materials in order to ascertain the property
of cracking of finishing materials, and to select the finishing material used for the follo-
wing film cracking tests.

Main test:

(1) Swelling and shrinking test for the nitrocellulose clear lacquer free film.

(2) Tensile strength and elongation test of the nitrocellulose clear lacquer free film.

(8) Comparison test of film cracking between the coated plywood and solid wood.

(4) Test on the influence of veneer lathe check on film cracking.

(5) Test on the influence of artificial defects on a surface of solid wood on film cracking.
(Those defects were scratched by knife like veneer lathe checks on a coated side of solid
wood before coating. )

(6 Test on the influence of grain of wood on film cracking.

(1) Test on the influence of hot pressing of solid wood and plywood on film cracking.

(8) Test on the influence of finishing with lacquer for both sides of solid wood on film
cracking.

(9) Test on the influence of warping of wood on film cracking.

Experimental results obtained were as follows:

(1) There was no crack on the coated zinc plate at 20 cycles of the dry and wet method,
but many cracks appeared on the coated wood and plywood at few cycles. So it was
understood that some properties of wood and plywood have relation to the cause of
producing those cracks.

(2) All paint film cracks were observed on exposed vessels of wood. Moreover, paint
film cracks on the oil filler were evidently fewer than the cracks on the water filler.

In regard to the film cracking property among various top coating paints, the high
strength paints were better than the low strength paints. Although finishing materials
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and processes have a relation to the film cracks, it seems that there is a mutual relation
between the properties of wood and the finishing materials to the film cracks.

So the finishing process of nitrocellulose clear lacquer and water filler, which easily
produces film cracks was adopted in our tests in order to find the influences of wood
properties on film cracking.

(3) Apparent swelling and shrinkage of free film of nitrocellulose clear lacquer was decre-
ased by aging. The extent of the apparent swelling and shrinkage of fresh free films
was less than that of solid wood, but was almost the same as that of plywood. However,
many large cracks occurred on the plywood in comparison with the cracks on the solid
wood. - Therefore, it is considered that other causes of film cracking were included in
the plywood besides the dimensional change of plywood. e

(4) The width of pores of exposed vessels on the plywood surface were more changeable
than on the solid wood. Therefore it seems that the film cracks were more on the
plywood than on the solid wood.

(5) The influence of veneer lathe checks of face veneer on paint film cracking was related
to the thickness of clear part from top of lathe checks to surface. Many film cracks
occurred on the face veneer with thin clear part.

‘The-influence of lathe checks of core veneer on paint- film cracking was observed
especially on the plywood with thin face veneer. But further experiments should be done,
because the reason for this influence of lathe checks of core veneer on paint film crac-
king was not evident.

(6) Film cracks on the radial surface of solid wood were more than -on the: tangential
surface. As the average width of exposed vessels on the radial surface was wider than
that on the tangential surface in.the case of this species, it seems that the film" cracking
was related to the width. of -exposed vessel besides the dimensional change of wood.

(7) In the case of test specimen having artificial cracks on a coated side of solid wood, the
film cracks occurred on the artificial cracks like those on the vessels. Therefore these
artificial cracks.were considered as defects for finishing.

(8) Hot pressing solid wood had a bad influence on film cracking. . As the plywood. had been
pressed by hot press, it seems that the hot pressing was related to film: cracking too.

(9) Film cracks on the test specimens with finishing both sides were more than those on
the test specimens with single side finishing. ‘As. the plywood has glue layers, a face
-veneer of coated plywood is considered as the veneer of which both sides are coated.
Therefore many large film cracks occurred on the plywood. )

(10 The existence of the influence of warping of wood on film cracking could not be made

clear.
L]



