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Table 1. /N K <} # Wooden particle size.

w & s | B & B

FEEgd Length (mm) Thickness (mm) Width (mm)

Condition (mm) (8.D.) (S.D.J) (S.D.)
20X0.5%X 1 21.4 (0.93) 0.64 (0.05) 1.04 (0.03)
20X0.5%X2 21.3 (0.69) 0.54 (0.06) 2.02 (0.07)
20X 1 X1 21.6 (0.77) 1.03 (0.06) 1.04 (0.03)
20X 1 X2 21.7 (0.97) 1.08 (0.09) 2.05 (0.04)
20X 1 x3 21.4 (0.71) 1.09 (0.1D) 3.06 (0.13)
20X1.5%X1.5 22.3 (0.96) 1.54 (0.14) 1.54 (0.04)
40%X0.5%X 1 43.0 (1.45) 0.55 (0.05) 1.02 (0.03)
40X0.5%2 42,7 (1.23) 0.57 (0.04) 2.02 (0.05)
40X 1 X1 41.7 (1.23) 1.16 (0.06) 1.05 (0.04)
40X 1 X2 42.2 (1.59) 1.11 (0.07) 2.01 (0.05)
40X 1 X3 42.5 (1.47) 1.09 (0.05) 3.00 (0.08)
40X 1.5%X1.5 42.6 (1.68) 1.59 (0.08) 1.53 (0.03)

# Note S.D.: [Z#¥(F2 Standard deviation

. 2 - <— 33 4
Specific gravily i board 17.5 g/R? & Lz, & v 7B 45X 45em D
05 RERICFETHEAETHZ LR LD, A —3I—1 4
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o o BRI & RIRRFERF & L (HENHEE 76 T X K
5 1o - B, BRIk, K FEEEIX 20 mm,
i R S A= FHEE 0.5, 0.4, 0.3 O 3 &fbr L, 7

I
& ‘_'O_:,'_“i Y S VAEMEIRER XY 5Skglem?, 4kglem?,

SRESSNG ME (D SHalen? DIKATLL, FERMIE Zmin Th.
Fig.1 FERREA 7S . — 1 BERE 140°C, 7 v ADIEHE 40 mm/s, FEfF

Schedule of pressure FitHE LY Fig.l GRTAF . —L LD
step down L7z, BIREBUIERE-3KTHB,

(3) /WroREELNRF~» t DEBIABRERNEHE NHAREHRILZFT/DL 208 OXBE 1K
Lich OREHE X RS, 2F/IH 100 g bic DB L, ik« 0/hF ORER L OHREES
EREL, BPAFET LT VA LB Y L0 EONFDOEER, BREBIVELEE 1/20mm O
JFARLDPEL, £DOFPHE (Table 1) 2 bR, FRBRR, NHRFENCERCESTS
POLFEELT, FADOLT 2 FEOL L EFFCHET2HHRER L LTRbL, 2XHEHICHT5E
BEEEAHRL Lic,

MNE=y P DORBIBEBREILDR LR i LR C—ERBORE 24T 5min B&5-2 TN %I
¥, TOMRME <y FOBIOBENRLLBDT, £DLETOAKLERNLRDI, I~ b
O FEMSHE L RTERD R LicHBI X 0 BIE Lic,

(4) WHEREFE RRFEOFEEFER Fig.2 TR0 T RREHRBFESRDO A FEX
@D (#» = NOFFIWEMEL, RE 20°C, BIREE 667 DEKKHTERCELLEOHRE (&
HEAD, BKkEQED, RS (REERMIES L Span HHMFFOHE 7, REEREHE M
Span HENEADEE 5), HFY ¥ /RGEGIRD, HMEEH (9), KRR UEFH), BEX (9 I
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JIS A 5908 (1957) ic X2tz

2. EBERLDLVICER

(1) /MR ORER & EEHRGR

Table 2 LR T L5, —EBONF O XEHK
(AYPF OFEDRP IR ERE L Te B, LAt
DT, —ERDOEER L —ERDOPICEM LIE
B, M oFEIVNE VI EEMER B ) OFE
BN BEIRI T2, Lidic, M HEOHEREC
BT 52 EPRERI N OLT 2 FEOLTHS
b, EEL UM OEIDOBHICIOTHELR
15 eEZBRD, ERE-SCIEHRER(B)
B O, BRI X DL SAERE LT,
B XEETIRV. BT oI, HHRERLN
KFEIOBIpE AR Ee Y, I EEDOLER
E GRMORE L D\ SAERL ofedd) 2H
L7z Kravpirz ORI & 5 5 HE & B/ cERIC
ho Iek, M ERERCHTIEHRIIFLEX
wEIhD,
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EF |EF [EF

L1*

g°
SURFACE GRAIN DIRECTION
IN BOARD NUMBER 3

SURFACE GRAI

IN BOARD NUMBER

N DIRECTION
1~2

A H E Specific gravity
C @i ¥ Bending
D §i#HT Tensile strength perpendicular

to surface

EF ¥ % Hygroscopicity
G AR UfRIES] Wood screw holding power

Fig. 2

REF DIRER

Sampling of specimen.

Table 2. /INi~Hik L REHE, BHERIRMABEOBR

Relation between wooden particle size and surface area, resin coverage.

2F/ 1002 2F/N100g
B | D 0 SEPIINE S ofk | RE K D | bI ) DK EERENE
2unE | 250 RER oA | EEGHED '
Surface Effective sur- Surface area Resin
‘Wooden Specific 100 aleag:ryface area per Efficiency of|per 100 grams coverage
size particle | gravity of W oodgg:ms 71100 grams drysurface arealdry wooden par- g
particle cle (A) parti-iooden particle/(B/A) ticle (m?)

(mm) (m?) (B) (m® (%) (calculation®)| (g/m®
20X0.5X1 0.38 1.367 0.831 0.61 0.824 5.12
20X0.5X2 0.37 1.307 1.010 0.77 1.001 5.36
20X 1 X1 0.35 1.148 0.563 0.49 0.555 6.10
20X 1 X2 0.38 0.775 0.491 0.63 0.487 9.04
20X 1 X3 0.35 0.742 0.527 0.73 0.525 9.43
20X1.5X1.5 0.32 0.847 0.408 0.48 0.406 8.27
40X0.5X1 0.43 1.321 0.852 0.64 0.829 5.30
40X0.5X2 0.40 1.147 0.887 0.77 0.878 6.10
40X 1 X1 0.44 0.883 0.414 0.47 0.391 7.93
40X 1 X2 0.42 0.683 0.433 0.63 0.400 10.25
40X 1 X3 0.38 0.670 0.496 0.74 0.483 10.45
40X1.5X1.5 0.34 0.765 0.369 0.48 0.371 9.15

0.2

* According to KLaupiTz’s equation” A=

rXd

(A : Surface area per 100 grams dry wooden particle (m?); » : Specific gravity of dry
wooden particle; d : Thickness of wooden particle (mm).)
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& S.G.in board : 0.4 8rsg.in P
& board:03
W X /
3 a & 7 /
= \% Q) _* ~
— o\ 1
Z st cxie’% x/ ~ /
a AR EQ /
Z 2 150e0a g
o
= :
A <
0 010 ¥ 29) x o
= 6\ Pae
S o - =
I 9 o =)
',7) S v =
w 8r \.D'S’ ’ <Z[
=} N7 o
27 1540) o
> T x a 0O L
= YVl ’ s
<£ 6 4)"[’8/ PR L ]
L S w
Dok o > 2~ S+G-inboard : 05
5 7 )
1 L 1 1 ~50) o o)
@ 15 2 3 & 02t--505 B
WIDTH (mm). S e x _7_‘:'19’__)( x4 l.?(Ao)
Fig.3 /M= v } O REITERE 8 'S.\:zgg,;(zo) X s 15(20)
E&/J\h"ﬁ‘?ﬁ@ﬁ@{%ﬁ ’ : " i | - ] PR ) - I-
Relation between wooden particle R 3 s 2 . 3
size and bulk density of stacked ~ WIDTH tmm)
wooden particle, Fig. 4 /NA <o + OEHGRE & NE
/N <FEE DGR

(2) /M=y rORBTEEE

A= MERF B A= $ Y 7B, A n
DN DD HEEDEEC L OTHEIRS, ZONLAAVOERE, Hx0 N OFMEL N~
y PO BB ARE L oOfEC sV TRb I LTS bisvwds, RERO X5 KEREES 1 BOBE
@, HexOBREL—ELRBL, P~y tORBMIARECLY, 1EARVORAEERDLIDL
£z bhb. Tiebb, M, L ORBIEREIDSFEIN OO0 LERVITRL, w— T ¥V 7ih
MLV, Fig 3 NNT~HEE M~ » O RBIIBEREOBRELTRL, = O/ ~HEDHEFH Tik 20X
1x2~3mm, 20X1.5X1.5mm DN pik— 3 ¥ 7t bATE<, 40X0.5X1~2 mm, 40X1X1mm, 40X
1.5X1.5mm DNk — v 7Eba%< 7B

(3) M=,  OEfEEE '

/INFD compressibility (FEEHE) 13N~ § DIEHSEIE R AT 525 N OFHEHED compres-
sibility 18T 2 rE2 bRBDT, M~y b OEMEE L/ ~FEOBREBES L (Fig. 4, #ik
OHHPERED NSV (0 LRAVOE) I —BICERBRIES A E < 7257, FEC BB AR
BEOPNIW 40X1.5X1.5mm DX 3R, RNCEMBMEEIVNEL DTS, BEDEA, N
*EEVJ??‘B&%\/‘&@&L\OK##}Q 53 compressibility 2VNX\VZ LIE X B,

(4) #-¥EE

A= FEX § ERGHEE & A/ O compressibility DEEEZIT5DT, I OFECIDOTHE
LBz enE2bhd. chbOBRXFig 5 CRT LR THBA, EREEDOHAIE EPRLEN
BOLII . LinLAi— FREMEL e BIc LT, MBS OBEEEcoT 5. Tich

Relation between wooden particle size and
compressive deformation rate in board.



ATy s - FicBT 5% (V) CETF-AR-AED

b, PMEIHNFENGE - FEI2FEL
DT B, 2D LIk Lk EHEHRE &
LHPREREER @%Lj 3 DIE L, compres-
sibility 2N Z LRFERL T2,
(5) MRS LU v /%
BifFp A — = v LT Bed, RE
B DARHE ST & 1V FRBRD Span HFIAS
—HLIBEOHTRIK LT Y7
2y, REBEROFENRL, N~HED
ECIZHFEBIZILAERD bW
(Table 3)o L7sL, REHRDOMAESTFI &
Span HFIAEA T 5 BAIHBE OB
RO Y, FERR S 2
DREEROLENDIs <, Hb N O+
BoWE Bbh 5% (Fig.6), T7ad
b, HFBRICKIETT/IAIBOZEIAL
B4R TS ERIRD bhich
D7, MR I OEBIFRCHENE S
B OCHEER /LY, TOERREMH
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Length 20 mm

S.G. in board :0.5

. 40 mm

Thickness (mm) .
')
r ’}\\}t.s \/,4 ’}\\+1.5 A
6 w//’/ M/,/z/
E 5
E ]q_4 1 1 1 . - 1 1 1 i | 1
o)
o S.G. in board : 0.4
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z T 4 i :\0\5\}“ 4 2ok
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<
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WIDTH (mm)
Fig.5 H£— FEXXAHBE/M~TEDOER

Relation between wooden particle size
and thickness in board.

DEFTIPIAEZIVNE 755 L TR I A E IR RS 5 M EROPEILENMBEWEE
RE 40mm OPRBRE 20mm OFhE ) IEILBERCS D, ZHITEEREL DM 00 bA
BUVIEESEOHETHE BHIh T 2hd L lBbhd, sk, WYY 7RIRECH - THRITHR

& L AR 2R Lic(Fig. Do

HIFREBIC T 2 BSERII/ N ~HEIC X B2, BRMEEF T & Span HHBELZOHEETXT
EELEM 2 E Ul L, BEi#iEA e Span HHAAFTOHEEA— FEHE 0.5 T2RRF O
83%, 0.4 T 20%, 0.3 T 5% MNIEELEE 4L, By XFPBIRT 5MBERE T,

(6) HIEEEH

Table 3. WE/NA OFEDOERFEINLWE— FHEORBIER

Summerized properties of board which are not affected with

difference in wooden core particle size.

iy R (E

sy - [HJIR S CGREER 1 e o REBE I
F—-FRHE | & K X ﬁ%ﬁmégganﬁaiﬁ%%igé AKhUEHENE B o =
. Moisture |FF 11P%H BE) Wood screw | Hygrosco- .
Specifi Be: h "J, . A Thick:
grapsictlycin content wilzglﬁczt?riﬁ Yv'cgl:;gf:é:lgg:ilg.s Evoelgmg po- | picity ex;lxgngfsz
board parallel to span : ;

% Chglemt) | ront | ) % %
0.49(0.01) | 10.3(0.3) 334 [@3)) 4.4 (0.2) 34.9 (2.2) | 2.000.1) 1.5 ©.1)
0.39(0.01) | 10.3(0.2) 229 (19) 3.5 (0.2 23.9 (1.8) | 2.2(0.2) | 1.5 (O.Zj
0.29(0.01) | 10.3(0.01) 105 (18) 2.0 (0.2) 14.1 (1.0) | 2.7(0.1) | 1.9 (0.2

& Note ( ) :fE¥E{FZ Standard deviation
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Relation between wooden particle size
and bending strength tested with face
grain perpendicular to span.

#

138 &

Length : 20mm : 40mm

S.G.in board:05
‘(\\
55\‘“ Qs
i 15

14 1 1 s 1 1 ]
14}
12
1.0+
08 S.6. in board :
o6k %\ as
04} B/%\\\]L—L«} |
02 1 1 1 J 1 1 1 J

15 2 3 1 15 2 3
WIDTH (mm)
Fig.7 £—FofiFfvvrsRKe
WM ~HE DB R
Relation between particle size and
young’s modulus tested with face
grain perpendicular to span.

A— FOHBEEIIINE N HEDEE %R
TH, KM OEREINIERME S BEER VM
ARThHBZ LITHRE Ehit,

RER R LIET /N (40~20X0.5~
1.5X1~3mm) ¥ FRT 2 HBHIEREA - FTRVER Y, NFRRENEEIRT, 5V F£AREXL
TR DO ETEORIC L 2THA—- FRERINTWS, Tibb, M OEECER/RERIL Table 2
CFRT LS A OIBPEIICBIER S, ESXoThE D, MENECEE—ERON OEER
WHREBIDPI LD, ZETT 4 AZ VA AR I WEIRH LTS BN HEOEEE b
7£i8%e LIS DTN HEOBSEER i BEMERAE L In b, M OEENIHRTHLELL
oo FRNTEINEL 2 LEER], M —EROBABEMER DA ) OBTESIBMA & N5
L AEENOWKCHEY 52 5 L Bbhb, Fig 8 3EM/ N~ & HBHEF OBHRERTR, I



A=F 4 7 AR- FRETHHE (V) CET-AR-BE)

BEIRXOTHIC 1.5mm AD/NFOBE, W
LORERE Ui, 20X 5 /it BikoR
HDIEh, ERGEEOH T~ L 51 com-
pressibility AVNI\Z & PR HHEOESEE
Dk SIsERMEXYHAL, ToEEN%R
EELDBTS,

53, KN URENCOWTIZ OESSR
’PhEL, iﬁ:i—/i— VA BiR, Fisbb,
RBOYELRT, EW PR OHECI EN
R bIIgh 2T,

LAEDKER, COERO XS, ok il
FRECE VT, REEROMMECERTTHIC
B 2 BE, REEROBENVIRVDOT,
INA~FBED BT KuaupiTz, Post, BruUMBA-
vcH HLOBEEFR—- VX LTOKBRLL<{—HKL
2o

L2L, BEfRA——vA4FE—-F, HiHWX
3B — FOBE, sandwich construction o
HFIRBNREHETE D, ZDX5F—-F
DEMSH L VCRABN L LTI EEEERD
THEEERNEETH S, Lo bHREER IS
W i CElBEER R S L, 258
DHFERL D, LIchiDT, BHIcHBREN
BVWBEOWBPIAHEL LT, BEx b5
BEELS THLENL S, MOBLEZOY
Bilb % WEE TR, MEAEVE

* TENSILE STRENGTH PERPENDICULAR TO SURFACE (Kg/nf)
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s2r Length:20mm :40mm -
-S.G.in board: 05 *15
2.8L }1.5 %, A
s
24} my L
o
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\,’, N
e N
1.6} i () ™
1.2 1 L 1 ] 1 ! ' y
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S.G. in board :04
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14} i
\\
1.0F i 1Y
05 ““‘,‘l
os|
Q2 L L L J L i L !
m( S.G.in board :03
f‘5 “}15
04} *\\ 2
AN ey
0_5 Jy, _———— 05 -
1 1 1 N | | N
° 15 2 3 1715 2 3
WIDTH (mm)

Fig.8 £ — FOKEENR & W/~ 0BRk

Relation between wooden particle size
and tensile strength parallel to surface.

PIAHEDOH BB WV TE, wx— v/ boRRRBDT, ZOEROGHET ISR

20 mm DL E L,

m = B& I

FRICEWT, Bifid— = v - £~ FORECH LT, BEREDOHE, EM OB bR
FEFHN TORETEIL 20X1.5X1.5mm THowehl, ZOKBRIIBERLY A, FROCERERICE
WM, Tisbh bl & /M TBROBRHGTEOBRI LTe, ERICEVCTIEZIOLRY 1.5
mm &Nt TR EDEOFENPETRVOT, X HLEBENCNE I RETHE

KDWTREEINZ Too
1. PERER

BERL» DB X VIR BET 288, TOKREE, BREEHT S LR cEEchbs, L
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BL, DI LS ERESRBR SN THPHEZ L LTEZOT, A—EI0RREMBZ 2L
PREILFIHFEALLT o BROBHES RO R JIIWMAGHC LW HOAEZ LEbHTHLOT
BIOHHEETSH S, BIBAH LV ORNIETSH S, & OERTIXERT 58K (EHR>
7 V) ORI 1.2mm CREL, BREESRRS%E 20, 40, 60, 100, 150 mm i b UHYINT L
o 7T 9 +—DAZ ) —VOHOHRIIBELL, ~v=—-25, v+ —GI&TH, H-15 F,
7.5 I X hEEE L, Bohiohi OB X %853R L MIRDBEL Tk, Inks¥iRoO
KSREOHEERRL D KEREDO DL, 1BRRSTL, EEFKTTGIREDO S DL © 2 BlE
)BT, .

EED BRBROIERIL Table 4 DLk H Thb, 5 10mesh ik F Dt/ HHHEEANF T 5L, MK
RENEAHS HTIL 20mm RIQOEREACILFENL L, PMHIBREDE TR 20 mm B IDOERY
5x45mm DAZ Y — VETERBLICBENREFTH Ok, LirL, HEEHDETIE 20mm RXDOE

Table 4. BiRpiReH EEESS RBRABHE

Distributiop of particle sizes in crushed veneer, based on the total weight of the sample.

EEAD | B W OR|Z57,7C0 B Y # Mesh size of particles (%)
Moisture in Length in Sereen in
veneer veneer (mm) crusher (mm) 2 5 10 18 18 LI
5x45 0.3 15.2 48.7 23.5 12.3
20 10X 40 0.5 34.6 48.8 10.5 5.6
10X 60 0.5 40.9 45.1 8.6 4.9
5x%45 0.4 20.6 47.8 23.0 9.2
40 10X 40 2.9 36.5 43.2 12.7 4.8
10X 60 3.5 44.6 37.5 10.2 4.2
& B 5% 45 2.3 18.5 44.3 25.2 9.7
. 60 10X 40 6.9 34.9 40.0 13.1 5.1
Airdry 10X 60 8.2 40.9 35.8 11.7 3.4
5%45 3.6 19.3 42.0 25.8 - 9.3
100 10X 40 11.3 25.5 40.3 17.1 5.8
10X 60 10.8 35.5 37.0 12.2 4.5
5X 45 3.2 20.3 45.0 23.2 8.3
150 10X 40 8.0 29.2 40.8 16.2 5.8
10X 60 7.2 32.1 39.4 15.6 5.7
5X 45 0.3 32.3 44.9 16.3 6.2
20 10X 40 0.9 73.5 15.9 6.7 3.0
10X 60 1.4 73.4 15.9 6.6 2.7
5x%45 1.5 29.0 44.2 19.6 5.7
40 10X 40 12.0 48.0 25.0 11.6 3.4
10X 60 15.9 47.4 22.9 10.4 3.4
7 e 5X45 4.0 34.5 39.6 17.8 4.1
60 - 10X 40 15.9 48.8 22.1 10.2 3.0
Green 10X 60 21.7 46.2 19.2 9.8 3.1
: 5% 45 3.7 33.8 40.9 17.4 4.2
100 - 10X 40 12.8 46.5 25.9 11.8 3.0
10X 60 16.1 46.7 23.0 11.2 3.0
5% 45 4.5 38.1 38.0 15.7 3.7
150 10X 40 11.4 43.4 28.7 13.2 3.3
10X 60 11.7 42.9 30.0 12.1 3.3
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T g o k= FCET BB (D) GET - ER-RED —115—

BWt, 759 ve—+ A7 Y= 10X40, 10X60 mm THEP:LIBHENREF TH D, KSRBOLE
3B EE DIREVOKSTEENRL, BRI E S in ERPIen A TREERD TR DI,

DAEDRER, BRARAONTERGAEL LTRRE X Y RAT2ERCEWCHEIER S 20mm, 77 5
e A2 Y=y Sx45mm BB LI L, LIAtOT, TEABCKWTRSE % ) v EET
BIELIE, 779 ve— A7V —VRINIDAOKELDDER LT IUER LR

2. EEAE A

(1) ABOFEE HK7vv.m—x)—BR (K& OFS 1.2, 1.5, 2, 3mm Q4EHEO$DO%
b5 UDMHEHFICR X 20mm HML, ~v=—"+2Fyvx— (A7 V=V 5X45mm) LY
B Lo BoNINTE 10mm B, 2mm HOHAEE TS, 10mm el ot/ hridsicic
OB LR DB L, BB 10mm HIQIEE DR/, 2mm |k 2o¥ I\ U F o3 i N e =71 TN
WIEFT, 32 AETHRCERNIRGOT, MEELHE TR L Lic, £OIXERIL Table 5 TR
To ZOX 5 IHRHRIFC X ) BREHHES ORI 2552 U 20mm M L ThH1cd, M
FOTHEET BT THBo LEhDT, MHOEIRVTHOERE SKHMHCE VT ERDE 2L
DEFEY, PHRIZ 20mm T, NIBERGPIEIRESTHZLNTE D, Flod— - g
i 1.2mm R vy - m— &) —BiREEH L.

Table 5. BEHE X GG BAR

Distribution of particle sizes affected with veneer thickness
in crushed veneer, based on the total weight of the sample.

¥ iR K & B R E X EEoEEEONHE Screen size
Moisture in Thickness in
veneer veneer (mm) 10 mm 2 mm <2 mm
1.2 10.8% 70.7 % 18.5%
K A 1.5 18.9 65.9 15.2
" Airdry 2.0 29.0 45.5 25.2
3.0 38.3 38.7 23.1
1.2 22.4 66.9 10.7
VN bi-y 1.5 16.7 68.4 14.9
Green 2.0 34.4 41.4 23.2
3.0 37.8 38.7 23.5

(2) R#EM B5EHNET 747 ¢~ TD 511 (BE 45% W), BHEHR 10% (FHEAROER,

© BIER 10% L ETRMWECEELLWDOT 10% & L), BLElL Catalyst 376 #EESIERKICH L

T3% M, +— = U1 BROBERCII=— A F 50 (JEEE 67% BH) %M Lic, £— FHE 0.4,
BERRE 140°C, HE#FEWL 15, 10, 5, 1kglem® & 5Smin = LT step down i, FOMDKHEIL
ERILALCTHS,

(3) HHERBRAGE HERRIZTT JIS A 5908 (1957) i XDk, 7ok, HFRBRA E4— -
VA BROBEEDIc THIDRRBRH OREh L A — - v 1 BIROBHES FAEL T5 & 5 IRIRL
oo EDMORBRA IR TILFHED Fig. 2 IKRTEH D TH 5o

3. ERERESUICER
ZDOERIEROEINHERVI DEICEOEEED L\ 5 EL Db L CEMPNFOES L A — Fif
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Relation between bending Relation between young’s Relation between tensile
strength and thickness modulus and thickness strength perpendicular to
in core particle. in core particle. surface and thickness
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Relation between wood Relation between hygroscopicity Relation between thickness
screw holding power and thickness in core _expansion and thickness
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particle.

BOBRERE LEMIHEIOEREERD L 5 L L bDThB, Fig.9~14 EhbOBEETT,

A= FHELINAEZOB DSBS ORBRE LD L, TRCOMERbI ), FIFEICHT 54
HBEOFHERICIL 1% level ;,THEEIRBD b, Ldic, BREDRFHOEORTEIC LS L, #
FRRE, MY v /R, KR UGREN, BEEIHEMRCRST, DMEE 1.2mm, 1.5mm, 2mm O
i 5% level THEEEL, b L 3mm ENFOMIT 1% level THEENRD bl HIEEEH
BT 1.5mm & 2mm EARFE IO 1.2mm L 3mm BN ORTIRERER 5% level THE
=8, 1.5mm, 2mm F/PNH & 1.2mm, 3 mm ENKORICE T 1% level THEENTD b,
FRBRCIS\NTUL 1.2mm, 1.5mm BENFTET 5% level K THEENEL, Thb e 2mm FBh
AR IV 3mm E’J\H‘kolﬁ“@ 1% level T, XBic 2mm BN L 3mm BE/PNKTET 5% level i©
THEENRD bRz,

A= FOBPRE, HIFY v 7RINAEE 3mm i85 LHALMRET LTS, B 1.2mm~2
mm DEFETERLE Ul oeDiX, +—v1EROEBEL Bbhb, ¥, KRURAFEITCEWTD
KRR ERER Lichs, RiERE X ORIBE SHNR IR IZEL 7251 L2 TR Lic,
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BEPEL 755 E, BHRCHBET B/ O LT 2 MORHRERIVINE < e b, EREBACEN Shic
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52rd, FRLTWBEEX RS,
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(1) NA~HE, BRI 705 &, ANEERERITHMN L, BAER NS ) ORSERIRA BT
BI3T5, _

(2) PR~y P ORBIEREL, MFECEEIND, P, b O BB AEREIVN X
PEOBBEZECHIERL, = IV 7ULHHR T, LIehtDT, 0K LTI~ Ll
AR EPECHNEE Lo ¥ h—ic BB AREDO/N IV RBECE L, ERGEENKTH S
25, FISHHIC 40X1.5X1.5mm OPKIZEBIERENN SO 2D b LT, EREEENNTE S,
SO LS IPREDABRBCDERN DI D3 B, compressibility AN X\ F-bTh B,

(3) BifRtad— v T hicn, RERROMKEFIS Span HH & FASEFRES 3 L0 v
v 7R, KRURHT, BBREIEM I OFECE 52D\ UL, REEROMS M F 1 2t
&miﬁﬁkﬁi?éﬂﬁﬁéxlva?Vf$m,&a&E%ﬁ¥ﬁ©%g%§Hfm,¢%Eéo
Bhr L bieHmd s G- FREO0.5 DHA). |

(4) HEEEARKREEROUELRT 5 2 L, BRCENOROWER S bbT. Tiebb, i
W OFEOHBERDIALICRL, ERI OFECIEIAEZE 1.5mm), S
RiigDteo B SHEC R LN OEEICBS T 5 HHETRSD < 75 0, A H&D
compressibility AVNX <, LIt OTETEEIC 50 BEMEANAT 5 2 L ISR X b, BSEMEAE -
LicdDTHB, ,

(5) Lal, SHRADFEINE LD L@mn—ERT), HWHHEFIZ1% level DEEET, oi-
ROET Lice & OBAMN ORHRERA RIS U, BH S BTERD A IICILE: b dTs Lo
b ThD. LN EOREREM/ N OES L QEEHEA OBIRKIL maximum curve %773 MOWE, T2k 21T
ARURFS, RER, RREIHMEIREEROLEL ST, £ OEIOBEIL * h EEC
o L, BX 3mm OBARTRTORECICTET L.

(6) 7eFRERRIZ/INA BUE L LTHRMC X 270518, BEH5MTH 20mm BXC 7Y .y b
L, Lﬂé@%%EiD%%@LT.ﬁ%&75v9~—-xyv—végwkﬁhdkbtbo:@%
&@lﬁkwﬁomﬁoauiﬁ&x<%,5xﬁmmoa&ﬁ?éxa)—/ﬁﬁ%f&0to

(7> BEOHR, BEHEOHEBA — - U1 - £— FOENOME L LU E 25k &,
ERNFOTHEL LTS 2BENMESOF & 2 SRBHELANSHS & L BRI, Livl, £
— FHEMEL 8% LMELERCET 50T, 20X 57a— ¢ OHAEEERT 5oy, X5
T OBRE & T in b laidhudis B oy,
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Studies on Particle Board (IV).
Studies on manufacturing technique in overlaid particle board (1).
The influence of differences in wooden core particle
size and shape upon the physical and mechanical
properties of particle board.

Mutsumi Iwasurta, Shigeharu ISHIHARA

and Toshiyo MaTsupa
(Résumé)

The properties of particle board are changed with the differences in wooden particle size and
shape, and these relations described by several researchersP®?®®10 are discussed in regard to
monoply board only. But this study deals with the relation between wooden core particle size
and shape and the physical and mechanical properties of veneered particle board having low
specific gravity.

The preparing conditions of board are as follows ;

Experiment No.1: Species of wooden particle is red lauan (Shorea negrosensis Foxw.) and
the particle sizes are as shown in Table 1. Species of overlaid veneer is also red lauan and its
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thickness is 1.2 mm. The binder, urea resin, is mixed in 7% of absolute dry wooden particle
(no hardner used) and is spread in 17.5 g per sq. f¢ at 67% resin solids for overlaid veneer
(no crossband veneer used). Hardner, NH,Cl 20% sol., mixed in 3% of urea resin (67%
solids). The size of board is 45X%45 X 2cm. The specific gravity of the boards are 0.5, 0.4
and 0.3. The temperature of hot plate of the press is 140°C. The pressing speed is 40 mm/
sec, The pressure schedules are as shown in Fig. 1. The number of board are three sheets
in each condition respectively.

Experiment No. 2.': * Species of wooden particle is also red lauan. Wooden particles of four
different thicknesses, 1.2, 1.5, 2 and 3mm, are prepared and particle length is only 20 mm.
Particle widths are almost similar to their thickness respectively. The binder, urea resin, is
mixed in 10% of absolute dry wooden particle and latent hardner is mixed in 3% of ureé. resin
(45% solids). The specific gravity in board is only 0.4. The pressures in hot pressing are the
step down schedule which are 15, 10, 5 and 1kg/cm?® every 5 min. Other experimental conditions
are the same as in Experiment- No. 1.

The results obtained are summarized as follows :

(1) When the wooden particle size, especially thickness decreases, the surface area of
wooden particle increases and resin coverage per unit of surface diminishes as shown in Table
2. This has been already represented by W. Krauprrz®.

(2) Bulk density of stacked wooden particle is related to particle size (Fig.3). It seems
that bulk density of stacked wooden particle indicates the degree of tangle—the “ balling up”—
among the particles which causes the unevenness in board formation. And in the case of low bulk
density of stacked particle, in general, the compressive deformation rate of board in hot press
increases, while the wooden particle such as 40X 1.5X1.5mm (in spite of low bulk density of
stacked particle) illustrates small compressive deformation rate (Fig.4). This is because of the
fact that such particle has low compressibility in spite of high tangle.

(3) Relation between particle size and thickness in board are as shown in Fig.5, and
thickness in board is much more reduced by compression shrinkage than that of distance piece
excepting the wooden particle which has small compressibility, for instance 20~40x1.5xX1.5 mm.

(4) Owing to the veneer overlaid board, bending strength and Young’s modulus tested’

with face grain parallel to span, wood screw holding power, hygroscopicity etc. are affected by
overlaid veneer. Therefore, influence of differences in wooden core particle size is not so evident
(Table 3). But bending strength and young’s modulus tested with face grain perpendicular to
span are not affected by overlaid veneer without crossband veneer, and therefore its strength
increases with reducing of the particle thickness for 0.5 of specific gravity in board, and with
increasing of the particle length in low specific gravity (Fig.6).

(5) Tensile strength perpendicular to surface is not affected by overlaid veneer, but
affected by differences in wooden core particle size (Fig. 7). That is to say, its strength increases
with the increase in particle thickness and with the diminution in particle width within this
experimental condition.

(6) But in the case of more than 1.5mm particle thickness (3 mm in Experiment No. 2),
tensile strength perpendicular‘ to surface is again réduced significantly at the 1 per cant confi-
dence level by analysis of variance. This is because of the fact that the effective surface area
of particle is extremely reduced with increase of thickness in particle, and coated binder is not
so efficient for bonding the particle. Consequently, the relation between thickﬁ&es in core particle
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and tensile strength perpendicular to surface illustrates maximum curve as shown in Fig. 11.

(7) Other properties, for instance wood screw holding power, hygroscopicity and ‘thickness
expansion affected by overlaid veneer are not significantly affected by thickness in core particle.
But these properties decrease in the case of 3 mm in thickness.

(8) In short, tensile strength perpendicular to surface is much more important than other
mechanical properties in lbw density veneer overlaid board. Hence, particle size that is 20~
40X1.5~2X1.5~2 mm is better for core particle in overlaid board. But, considered with the
uniformity of formation, it is most desirable to use the wooden particles of 20X 1.5~2X1.5X2
mm.

(9) Since the mechanical properties are extremely reduced with decrease of specific
gravity in board, decrease of the specific gravity in board under 0.4 in this experimental

condition must be avoided.



