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Effect of the Specific Gravity of Furnish Material on
Glue-Bond Durability of Three-Layer Cross
Oriented Particleboards™

Fujiichi SAITO*?, Shigehiko SUZUKI*? and Osamu FUJIMOTO*?

In order to investigate the particle-bond durability of three-layer cross oriented particleboards, the
behaviour of laboratory made boards from furnish of different specific gravities were examined after
a vacuum-pressure-soak-drying (VPSD) treatment.

Boards from lighter furnish had greater internal bond (IB) strength. After ten cycles of VPSD
treatment, boards from the heaviest furnish had the largest springback and the smallest per-cent of
retention in bending strength and IB strength. With the dry IB strength test of oriented boards,
failures always took place in the core layers, but with increasing cycles of VPSD treatment, fracture
positions moved into the face-core interface, especially in boards from the heaviest furnish. It is
necessary to increase the resin usage to improve the long term performance of cross oriented boards.

Keywords : bond durability, cross oriented particleboard, furnish specific gravity.
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Table |.  Specific gravity (SG) and size of particles
made from lauan veneers.

Particle e Thick. Width Length Remarks
No. mm mm mm

043 Wood colour:

1 (0.05) 0.55 20 221 red
0.49 .

2 (0.02) 050 1.7 224 white
0.51

3 (0.02) 044 1.3 18.8 dark

a) Averages of five air dried veneers (950 mm X 950
mm). Values in parentheses are standard deviations.
Note: Slenderness ratios, Particle No. 1=40.2, No.
2=44.8, No. 3=42.7.

FEEELRME: PFLroy (ER7T =V X8 PR
9800) £/, L E/IA 8%, B : FEEICLBT Y
SR, BIONEEEEER (729 TEEE,
7V — bR 10mm, BHEETHEME 10mm) 2k 3
MBS, R— FEN: BEZ v FaXR—F, HF
EErA—F, SBERERKR—F (ZE: .0E=50:
50), @y b EIKEE: 14~15%, BAERM : BE 180°C,
£ 17 40 kgf/cm?, B%R] 10 min (B[@), 7.5 min (3
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25°C, RH65% (iR L 2 BER— |, BEBEMXR
— F UhAEBEICETEEE M), 3BEER—F
(ER /R oBRICETEEESM) LD EHEAN
B (50 mm X 300 mm) Z $RECL, JIS A 5908
#ELCTHEREBMITH®E (MOR), BT ¥ > 7R ¥
(MOE) # i L7z, /27> 4kR—F, 3BEMA
RK— FOBTFRA I2HE (760 mm Hg, 30 min) -1
FEFEK (3kgf/cm?, | hy==#4#& (60°C, 24h) nHK
iR L ALFE (VPSD) % 1044 752, Z0MH
NHEE, EX3LZBE 1/100mm D5 A X iLr—
CPTHRIEL 2, 1094 7/ VBRK % 25°C, RH
65% CTHEFBITE, B, gl v 7R 2 EEL
72e BRAEBIZRE—FGETSETH B, $EEN
BN E I ETIT L - 72,
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Table2. Particle alignment angles and bending properties of homogeneous particleboards.

SG=0.7
Average MOR kgf/cm? MOE 10? kgf/cm?

Particle alignment . . L .
No angle Direction® Ratio Direction Ratio
degs Il L /L I 1 /L

1 28.8 306 156 2.0 399 19.2 2.1

2 24.2 284 152 1.9 37.0 18.0 2.1

3 28.5 247 151 1.6 350 18.9 19

a) || : Parallel to orientation.

: Perpendicular to orientation.
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Fig. 1 {3 25°C, RH 65% |[ZFE L 72 BT R 12k
FE - IIEEKAEE £ 1 Bl 2 72 BRO R 2 I IRER % TR
T, HEMTIERBFIZET () REoRBE
BicgEE (L) @i L0 b REVEEREZRL, L
BN nizakE CEbILZ, ZORREIZBER
WRHELER—FRBOKL (T)X2T) EhdE
EZHilh, R— FETRRERLEENSE WV No. 3 R
—F#AHNo. L2 R—=FEDLHLPIIKREWRER
WA A G 2 7z, ZAUITERDER E—ET B,

Fig. 2 (3 5 Koy 2 7°Y) > 723 7 & VPSD #
{ 7 NVEOBIRETRT, JHUS LB EEICIZERE
LG No. 3 R— FDR T > 723y 7 H&
WEEIAT A & AL AY, A 2 VBB T No. 3 R

Linear expansion

Fig. 1. Effect of furnish material and specimen

direction on linear expansion (25°C, RH 65%
— VPS).

Notes: Horizontal bars are 95 percent confidence
intervals, |, L and R: See Table 3.
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Table 3. Mechanical properties of three-layer particleboards.
SG=0.7
Particle Direction® MOR MOE IB MOR(| /L) MOE(| /L)

No. frection kgf/cm? 10%kgf/cm? kgf/cm? ratio ratio
I 255 37.7 71

1 L 261 25.7 ’ 1.0 1.5
R 242 28.1 6.0
I 249 34.3 56

2 L 228 24.8 ' 1.1 1.4
R 237 254 5.7
I 208 325 48

3 L 194 22.4 ) 1.1 1.5
R 194 24.1 4.3

a) | : Parallel to orientation of surface layer. L : Parpendicular to orientation of surface layer.

R: Random board.
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Fig. 2. Effect of the number of cycles on springback

of random and oriented particleboards.
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Fig. 3. Bending properties of random and oriented particleboards after ten cycles of

VPSD treatment.
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Fig. 4. Effect of the number of cycles on IB strength.
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Fig. 5. 1B strength of random and oriented particleboards before and after ten

cycles of VPSD treatment.
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Table4. Percent IB failures occurring at face-core
interface of three-layer oriented boards.
(%)
Particle Number of cycles

No. 0 1 3 5 10

1 0 30 30 30 60

2 0 30 50 40 50

3 0 40 40 70 80
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