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Table 1. ff F L 7= # &

Tested species.

B OEE 5 Bt & £ 4
Species number Species Scientific name
10 ==Y Ezomatsu Picea jezoensis CAR.
11 t / % Hinoki Chamaecyparis obtusa ENDL.
12 7 H=%Y Akamatsu Pinus densiflora S. et Z.
13 4 g Zi Douglas fir | Pseudotsuga taxifolia BRITT.
14 = ¥ Hiba Thujopsis dolabrata S. et Z.

b. # F:9ply 17mmE

c. BiRE : REFIR 1 mm/E

d. # B :EREEEICTEKE 12% 7R

. {EEEEROER

a. BEEA 2T I UBIEEER

b. BEESRM : BE8kg/cm?, 110°C, 10 &fE

c. HEMEST : (LRERUR O BEHES ) & BARA RO RIROFHES MR FAT T 5 HELUTHTEY L #3)
LERTIHE UUTERTY L) Lo 2@HEE-T,

V. EROLEERDOES

(LB & 3238 L 7c VAR, IEIRIERE TEKERN 12% 125 X HiCilEL, ZoR({LHEERE
FPARTHrAZEIY L, {LHEEROES % 0.3mm & Lic,

V. AR TE

{EHEBAR DM TR 3.2cm
{LHEBAR OREHES M1 & EABFIC 2.0cm
V.EHOESE
LROFHEIC X VIES hielBoBEERAETHE, TRRoLBY &25,
LAk EAR D i 5 FEH
FATIEY LEREY 2 fEsH
X o T10EHORE B ERIL 72,
KEThERETHAHE

LA ROERECKREENERER LD ZAFRIELDH Y, T OFEHELNAINEHEH, AT
B & A— 0B H L REERA L,

40°C DTz 4 FEfERE }
1cycle
40° C DECIRERT 20 BRI
10 cycle £T1T72 5,
SRS EOAME /&

S0t L LT LT 5 IO SHESH O ARMHERIC oW T, T TIRERSh TWAIERPPIC X Y Table
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2 Bfflco FRE(E-TH E’ﬁli, Tz Y REOBEORBAREBISL 2T 5 L Lbic, REHhD
E&, EE LBEOMBMER L OHERREERT 5D TH %,

AE & B R

1. REShOAE
REFNORES b M L £ A—0kkE A,

a. gEH®
REFNOBEICER—RE TR 3EOFEE Az,
Om M

O HKEE (v—0) X 7

O FEmsE X 40

b. REHNOTRAEEHT

AR REENBRAE LIEFE AR L Y SEERA Iz, ThbLAMEMIRES, BKEE,
| A, BEEICHPRTWS, Table 2 b BIBRRL 5iC, ﬁiﬁ%bﬁk%%ﬂ@r)@%&%ﬁ%ﬂﬁ
C OB, THIZOWTEE L,

Table 2. A # # & # W

Wood tissue and specific gravity.

o B o Bk E A%
BEES 1 ﬁ L Ratio in wood ntissue A O L E
Species . Specific & Specific gravity
] Species ot AR E B[ F O B RaHER EERRE :
number 8ravVity | Tracheid Parenchymal Ray |Resin canal of test pieces
10 = = Y| 0.43 95.2 — 4.3 0.5 0.48
11 = J x| 0.44 97.1 0.6 2.3 — 0.38
12 7 B <= Y| 0.52 95.9 — 3.4 0.7 0.53
13 ¥75A77—| 0.50 95.8 — 4.0 0.2 0.41
14 E 2N| 0.45 96.6 0.2 3.2 —

c. WEHEE LHELE
BROAMHGR, 4 Cycle B (JFE Cycle: 1, 3, 5, 8, 100% Cycle) KREELEZREL
e, PEEE XKD SEETH 5.
(1) EREEHhOES
HEREANOBEHE (. a.) OEOKIE, HASS X CEMHEO 3 BOWET; BEHNOES
DEL Ui, THDLARTERETE 5HAIA S WESORES N, HASEOHATROES, FHe:
DHTEETE BHILIS EAORESNE Lic. o
(2) EEEhOFK
REOEREIZ OV THREL TWBEIOASZBEMSETHIE L 7.
(3) #fic X sREENIEONEF
FHEENDOFEEE T Cycle Bz XV HIE L,
d. REHNAEEE
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Table3. ZEHEH h o XK FE R

The result of test on surface checking.

BE o marm Cycle
S . | Fib
ng;fé?ei Species dir:ecfil;m ] 3 5 8 10
MifTare 077~ A7, %
Il ggv ----- 1'% 0.5~1.0--S3J g%fv‘zt.g‘t %ﬁ!& Sme%
=)= 3euz-3 1,02
10 > >
L
7 /7274 ////
| //10// //// //
11 e/ % ///// //////
iR
I 40-2- 1585500~ gﬂ EivSumex
12 37’ ¥
L
277 I
13 A7 7
- 1
TITTTTTTTTNTNT TITTTITTTIT T
I 0.5~1.0---2 05~1.2-4
14 E R 1 Dhidosenategsd LiLeenentptnng
L |
7 BEMEEIZ T =z T
wnnL (777 o gL
non checking by microscope by rouper by naked eye

FHOEF  HhoEX (mm) A
Figures in this table : Length of checking (mm) ...number of checking.

2 mm - 2mm
b4 o
@J__i_‘_ﬁ_

Measurement |ine

e
- & B

Measure ment width

LRz X 2REENPERHREE Table 3 1277,

I. R, LIRRFROEE, WEE

A0 5 MEORME, HRUERIECRENT, AROREDR»FO
g, WHERERE Lz, T742bb Fig. 1 W RTHAIEEOHS T, %
By B (X40) v, REFNEZRE L Cycle BRZEARE, IX
HEREZWEL, & Cycle DR, WHERERD, TOFH%E Table 4
[2abs s B

% =

1. ZE&AhEAMEREOBRF
REFI N R LI T L AMHEBOBMRIZOWT, 5 BIEORRK

Fig. 1 BREMEERELIZR KOWTHARERL, TRUERESTHIVRBEL TV, Z0EhE
Parts of measurment on
swelling and shrinkage ratio.

BELIREER, ARORECHILLFEETHD. TOXIRE
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Table 4. R R B X U IL#E R

Swelling ratio and shrinkage ratio.

WEES | M O | ®EFR ’Eg af, * g‘fﬂi s o#
Species Soeci Fiber welling rinkage .
pecies Rl ratio ratio Total
number direction (%) (%)
) Il 1.023 0.582 1.605
10 = v = v
L 0.361 0.029 0.390
1 0.859 0.277 1.136
11 = J *
1 0.212 0.162 0.374 -
It 1.296 0.386 1.682 .
12 7T h =Y
L 0.215 0.109 0.324
I 0.925 0.336 "o1.261
13 BIF527 57—
1 0.297 0.019 0.316
I 0.925 0.555 ©1.480
14 = N
iR 0.247 0.061 0.308

Species number 10, 0.3mm Il ca. X130 Species number 10, 0.3mm Il ca. X65
Fig. 2 {REFHREHN

Surface checking of tracheid.

BEEOTHL VREFNLREL, NBICETT3EMIZH Y, Z0REBIX Fig. 2 WRTLRY TH 5,
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2B 5 BREIZ SN T, BT Y BIUERTY 0 2 BEORRE £ EY, 10Cycle DMBEITH -7
RERTIE, BRIV o0 T 1 R REShORERRD bhied o728, LY TRF ST 27
7 ~ DS OBREIC DWW TR REE NS RE L, ZORBRL Y SEHMIcOWTD, REMM L FKER
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Studies on Surface Checking in Plywood. Report 2.
Masashi YAGISHITA and Takao OKANISHI

(Résumé)
This paper describes the studies on surface checking in surface veneers of plywood in sequence
to the Report 1. ' '
The purpose of this investigation is to obtain experiment data of surface checking on decora-
tive non-lathe checked surface veneer of needle leaf tree in the veneered plywood.
A. Samples
1. Species
The 5 species of decorative surface veneers tested in this experiment are shown in Table 1.
2. Thickness of surface veneer and bond method
The sawn veneers (3 mm thickness) of 5 species were bonded on Lauan 9-ply base plywood with
melamin resin. After bonding, the sawn veneers were planed to 0.3 mm thickness by a hand plane.
3. Fiber direction
The fiber direction of surface veneer and that of face veneer of base plywood were bonded
together in parallel (Il) (parallel bonding) and in perpendicular (1) (perpendicular bonding).
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4. Size of test piece
3.2cmX2.0cm
B. Accelerating treatment
The test pieces in the experiment are subjected to 10 cycles of water soaking-air drying
condition to accelerate the occurrence of surface checking on the surface veneer. The treatment of
soaking : 4 hours in 40°C water
dryig : 20 hours in 40°C thermostat.
C. Measurement and results
1. On the surface checking
(a) Method of observation of checking
(1) Naked eye
(2) Rouper (X 7)
(3) Microscope (X 40)
(b) Measurement of surface checking
The ratio of wood tissues of 5 species used for surface veneer are shown in Table 2. In
1st, 3rd, 5th, 8th, and 10th cycle, the surface checking was observed by naked eye, rouper

and microscope and the width and number of checking were measured. The results are given
in Table 3.

(1) Grade of surface checking

The checking found by naked eye is the largest one, by rouper the medium and by micro-
scope the smallest.

(2) Number of surface checking
(3) Quickness of surface cheking

The quickness of checking among 5 species of surface veneers is decided by numbers of
cycle.

2. On the test pieces
(a) Specific gravity
Specific gravity of surface veneer used for the test pieces are shown in Table 2.
(b) Swelling and shrinkage in soaking and drying

The averages of measured values of swelling and shrinkage in each cycle of 10 cycles are
shown in Table 4. The method was to measure on a measurement line shown in Fig. 1 by
microscope (X 40).

D. Conclusion
1. On the relation of surface checking and wood tissue.
The surface chcking tends to develop in the inside of tracheid appearing on the surface, and
cannot be found on other wood tissues.
2. On the grade of surface checking among 5 species of surface veneers.
The grade of checking is decided by largeness of checks and their numbers in the 10th
cycle in Table 3 and given the following relation.
The grade of surface checking may have a comparative mutual relation to specific gravity of
surface veneer, and total ratio of swelling and shrinkage on the surface of face veneer.
3. On the quickness of surface checking among 5 species of surface veneers.
The following relation is given in the quickness of checking by Table 3.
4. On the grade of surface checking in regard to fiber direction of surface veneers.
The perpendicular bonding (1) is more effective than the parallel (11), because in perpen-
dicular bonding the surface checking could not be found in this experiment.



