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Properties of oriented particleboards from lauan (Skorea spp.)
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4 I NWVERED ELOSHAT S E, REEEES L
TV 71— MEZERT BRI —F 1 7 vicshs]
T HRAMESEZ Sh, YTIRECHEEINS, 4T
WiCHERShice y VM REAEELLEEAELD, B
FAZRO 7L — MO TRESSEE Rl %, 2
DEMES—F 1 7 VOES KA @EMEHR) L ols
A @A) REMAE LTHERTHE Uiz, 1S,
RO R — PRSI LTI, SEERERf 5320, 30,
WEDR— + 218570, HE% FE#ET 220,
3,5em D 3KHEL LT, /—F 4 2 NEAERREE,
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B 4KEEE Uic, SREERIZ10%, /25 7 1+ v EN
RIBO.5LT, /8—5 4 7 W~DEEEH], /%57 4 D
BMBEER RS 28T L Y 8 —Tff720 = v bAK
R, BEAEOHFEMBICBOTIORELS LS I1CHE
BlLi, COXDICUTHE LI S—5 4 2 IWDFSE
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Photo. 1. Apparatus for orientation of particles.
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Fig. 1. Typical examples of the distribution of aline-
ment angles.
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Fig. 2. Relationship between the percent of particles
within 20° to all particles on surface of board
and average alinement angle.
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Fig. 3. Effect of free fall distance on average aline-
ment angle. The ranges of mean values show
95 percent confidence intervals.

57 yMEERE U S—F 4 7 VK — FOMHE 95

Table 1. Average alinement angle of particles
on surface of oriented particleboards.
Free fall Average alinement angle (degrees)
distance
(cm) I&) IR

1 21. 4+ 2, 6* 64.9+4.5

3 31.8+3.3 60.5+4.8

5 38.54+3.7 56.445.3

R?® 42.1+3.8

* 05 percent confidence intervals.
D parallel to orientation

» perpendicular to orientation

® random board
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TEREEIC X B 48T LIck R % Table 3 iR L
7z, Table 3 itA OSN3 XS, iR BIUHT
v/, K- PERE, YEENAOZKERMT
B 1 B THEDOEIRD LN,

Fig. 4 i3, SEHERALE—EE LBADOMTHEE
ER—FEEELOBEFBERLTVS, WThOEED
R— FEENKRELNRDEEBIE, iiTRIBLITH
¥ v FEREDSERND 5 D IRIERERAIC R E S
% EV D —REVISHRAR LTS, £ LT, H—F
FEA0.5)h5 0.8 g/cm?® ICHMEES L, LWIFHhOD
SEERMAD EE S K— F O HEEhs K — F BE
0.5 g/cm® DZNDE 2~ 3FERXVEEILE T EH
bbb Bk, F— FEE 0.5g/cm® OBD ik
DEB/NIVEZR LTS, ChiZEMRE GR—
FEE/FRAMOER) Bl Thii itk s b
DTH 5,

S XiC, EEHERAIKOVWTA S &, F— FEHE
0.5 g/cm?® ORI O—D>DRAEHRNT, EiEE
HMAINS KR EHTFEERREL TV, &<
i, ®— FEE 0.5g/cm® RN IMDR— FEED

T R—F CHEEA0E D S0FEOHH) DOHE,

SR AERIOE/NS {5 &, i RE 4310~25
%, WY v 7 REO20~30p K& 18B, Fiz, F
HERAHIED R — FOMIFTHRI LIS v+ v 7%
B2, FEEAER—-F 2B 0zho KT S E,
ZFNFNLOS5~1 7, L7~2. 22 K& NVEEIE > T
%o

Fig. 4 itHLbNE KD, FE— FEE0.8g/cm3 D
JERCFE R — F O # X 13 190kgt/cm? TH % 25,
=7 4 7 VERR I ETEERNA L0 LT,
R— FEEEX0.6g/m® L5 Lickd, AEED

Table 3. Summary of analysis of variance.

F value
Properties Board Free fall Interaction
density distance (A) % (B)

A) (B) )
MORy 71. 60** 22, 67%* 1.44
MOR 47. 05%* 41, 26%* 3.14
MOEy 31, 74%* 17, 95%* 1.07
MOE; 43, 95%* 52. 95%* 1.99
1B 84, 83** 6. 42% 1.21
SH 81. 00** 1.70 1.81
TS 14, 12%* 46, 68%* 2.66
WA 15, 32%* 15. 41 %* 1.36

* 95 percent level of significance.
*% 99 percent level of significance.
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Fig. 4. Effects of board density and average aline-
ment angle (8) on static bending properties.
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Fig. 5. Relationship between the ratio of MORy/
MOR; or MOE;/MOE  and free fall dis-

tance.
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> TZENICHERK T 5 HHD i ik, FERmE+R—
FOZNDHL/2F TIET TR EICE 5, LT,
AEBRTHE UL BHEBEAER-FE2Z0T E
FERT 2 ERFE LLLL, EROEMEELED
ELEZER I 3BRRK — Fb b0 IdERmESR
—FZay—&UT, BiREa7—DORBAMICER
LTA—N—1 A4 LieR—FRE, WbW3HEAFR—
FO LLTHOTOL B EDEEBKRETH S,
Fig. 6 & 7 i, £— FEHE, THRERNASLUH
FHERED BIR A AN IR L7 b DTH 5 05, i
BB ZVIEHT Y Y SRR FBED L ST
BETIZLTOEDMBESHTH b0

B, TNTOR—-FOIFEX (MOR) &S+
v 7% (MOE) & OB HIC DWW THRET L7 #ER,

(kgf/cm?)
2
8

. Modulus of rupture

density
0.6
{g/cm3)

no 30 5[; 20
Average alinement angle (degrees)
Fig. 6. Effects of average alinement angle and board
density on modulus of rupture in bending.
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Fig. 7. Effects of average alinement angle and board
density on modulus of elasticity in bending.

BRI IR DB (»=0.963) BRI S,
RATRTCENTE B,
(MOE)=0, 178(MOR)—0. 203  ----- 1)

3. B{EEBRE LR URFAHICONT

=5 4 7 NMEDOEBE ERT Vb S IE < B
X3, Fig. 8 wH o b Xk Hic, Eftks L UIERR
HR—-FEDIL, F—FEFEOHMELDICKELD
SHEMDD B Fio, HBAVTHEE (Table 3) itk 3
&, F— FEFOKERITIRMGRER 1 %KET, F
ECr s DK HER TIIfERRER 5 BRI BN THEZED
BHOLND, 0B, F— FER0T7E 0.8 g/cm® DT
CEERIMICBARENEY ONT, TEEERA
Tid, BENALIEDR— FEZDMD 3/KED R~ F
DR ERIMTOAERESRD LN, TDKD
ICE— FEEOMINE & bic, RBERIBAELN
DL, N—F 4 I NVEHEOEBZUBRIFENRET &
KEBBDTHAD, T, FHEMMHAFEDOR—F
DR BRI D, HOE—- FOENL D FHFAEVE
ZRLULTVBDBFRUERICL B EEZ NS, B,
BESHIHET/ S —TF 1 7 VERERIEES, ERt
K— FOR < B S BEREMENRAIIIEE R
— FOZENIDERND, BEORIBHEKA, T8bb,
TR INE 2B EEBIBRTE NI HR
HESNTNEY,

AR UGFRFES (Fig. 8) b, B HRIDHEBERE
Rk, H— FEEOMME & bICKkE 32 EmBD
578, F— FEEF0.7L 0.8g/cm® LT, RIZEE
DEEIE>TNDB, BB, VEENSVEEREL
ToIERRMEER— F T, K— FEED 0.95 g/cm® P
ETRROURBHCHEBEDOEZIGED S L3k
INTWAE®, i, EEHERADKERTIE, KA
U DIcEREDOZEIZIED S i3u (Table 3),
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Fig. 8. Effects of board density and average aline-
ment angle on internal bond strength, screw-
holding strength and thickness swelling (water
soak) of oriented particleboard.
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e &EBICWARTEMERERLTVS, EEERAT
13, 21O R — FOBKEIEEREED, WTHORE—
FEEEE b, MOFEBERADK— FOZ N
TNEWEER >TWNE, ThiZ, FEHERmHLED
A= FORERIVBEFETRENVEZRLICZEED
BELT, =74 7 VveEBECREmIE3C ik
Ds¥—F 4 7 VIHEDBEERBRED, I oicHEE
BEECTOU - tickbdbDEEZ LN,
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Fig. 9. Linear expansion caused by raising relative
humidity from 50 to 90 percent.

Table 4. Ratio of LE* perpendicular to LE

parallel.
Free fall Board density (g/cm3)
distance I —
(cm) 0.5 0.6 0.7 0.8
1 7.1 1.1 7.6 7.6
3 4.3 3.0 4.5 3.8
5 2.5 2.2 2.7 2.2

* Linear expansion of boards in 5095-90% relative
humidity exposure.
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Summary

Ten-millimeter-thick single-layer oriented particle-
boards were prepared with hammermilled lauan
(Skorea spp.) particles and the effects of board density
and degree of particle alinement on some physical and
mechanical properties of the boards were investigated.
Particles were oriented by a laboratory-size particle
orienter, in which many reciprocating plates were set
in parallel each other at regular intervals. All boards
contained 109, melamine-urea resin and 0.59%, wax.
All mats contained 10%, moisture prior to hot pressing.
Press time was 10 minutes at 150°C and the pressure
was 35 kg/cm?.

The average alinement angle () increased with
increasing free fall distance. The percent of particles

within 20° to all particles on surface of board could

be used as a measure to express the degree of particle
alinement. Decreasing the average alinement angle
from 40° to 20° increased MOR 409, and MOE 509,
in the alined direction. The ratio of MORy to MOR .
or MOE; to MOE} increased with decreasing free
fall distance. The relation of MOE to MOR was well
estimated (»=0.963) for all boards by the equation:
MOE=0.178 (MOR)—0.203. Internal bond strength
(IB) and thickness swelling increasing with increasing
board density and the IB value of highly oriented
board (8: 21°) was somewhat higher than that of the
others. Screw-holding strength was not affected by
the degree of particle alinement but was more de-

pendent on board density.



