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Bond Durability of Structural Particleboards*!

Fujiichi Sarto*?, Toshikatsu HIRABAYASHI*2,
Masayuki IKEDA*? and Shigehiko SUZUKI*?

To evaluate the bond durability of structural particleboards, property retentions of commercial
structural panels, such as, oriented strandboard (OSB), waferboard, Douglas-fir plywood made in
North America, and domestic urea-formaldehyde (UF) bonded particleboard were examined after a
vacuum-pressure-soak-drying (VPSD) treatment.

Although OSB was far superior in internal bond (IB) retention than waferboard, both OSB and
waferboard had similar stable bending property retentions. UF bonded-particleboard lost almost all
IB strength after three cycles, but bending property retentions of about 20 per cent were retained
during ten cycles. The results indicated that besides IB strength, sound flakes without failures and
their large contact areas provide positive effects on durable bending properties.

Plywood performance was considerably better than any of the structural particleboards, but
plywood had greater variations in property values of small specimens. Bond quality at the face-core
interface of OSB was not affected by internal stresses during the VPSD treatment.

Keywords :  bond durability, OSB, structural particleboard, waferboard.
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Table 1. Commercial panels tested.

Panel Thil_%l;rlless 252511{1; Construction Remarks
0SB 12.7 0.63 Three layer cross oriented, aspen Exposure 1
Waferboard 12.7 0.65 gg_ree layer, random, aspen wafer, Exposure 1
Plywood 12.7 0.52 Douglas-fir CDX four-ply, PF Exposure 1
Particleboard | 15.0 0.65 | phree laver, fine faces and ring | g 150 gypen

a) PF: Phenol-formaldehyde.
b) JIS: Japan Industrial Standard.
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Table 2. Mechanical properties of tested panels.

, | MOR® MOE® 1B MOR MOE
e
Panel Direction kgi/cm? kg>;/1c0m2 kgf/cm? 1}/21}1_? 1}/:«1}12
P 398 55.3
L 253 25.8 (1.02)
(41.3) (0.23)
P 224 37.7
Waferboard (25.1) (2.59) 4.4 1.13 1.12
L 199 33.4 (2.59)
(55.3) (4.34)
P 508 66.8 ‘
Plywood (181.6) (7.27) 11.1 3.12 4.77
y N 163 14.0 (2.84)
( 62.9) (3.48)
P 165 26.8
Particleboard (19.6) (2.64) 2.6 1.10 1.21
L 150 22.1 (0.44)
( 15.5) (1.25)

a) /. Parallel to 8 ft or 6 ft directions of the panels.
L : Perpendicular to 8 ft or 6 ft directions of the panels.

b) MOR: Modulus 6f rupture.
¢) MOE: Modulus of elasticity.

Note: Standard deviations are shown in parentheses.
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back of panels.

Panels, < PB(UF)=UF bonded-
particleboard, [ WB=waferboard, ¥
LOSB=laboratory made OSB'®, A 0SB,
and O PW=plywood.

Springback values are averages of / and L
specimens.
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Fig.2.  Effect of the number of cycles on IB reten-
tion.
Legend: Panels, see Fig. 1.
Note: Retention values are averages of #/ and L

specimens.
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Fig. 3.  Effect of springback on IB retention.
Legend: Panels, see Fig. 1.
Note: Data of UF particleboards are excluded
from calculating the regression line.
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Fig.4.  Effect of springback on MOR retention
based on original thickness of specimens
and thickness after the VPSD treatment.
Legend: Panels, see Fig. 1.
Note: Retention values are averages of / and L

specimens.

Table 3. Results of IB (tension perpendicular to surface) test of Douglas-fir plywood and OSB.»

Number of cycl

Panel Properties 0 1 umer 30 cyees 5 1
IB strength

kef/cm? 11.1 8.8 8.4 7.9 7.6

Plywood WOOd%f,ail“re 61 54 53 46 36
Fracture at

face-core 38 23 13 45 33
interface %
IB strength

kgt/cm? 4.9 3.5 2.9 3.3 2.5

0SB Wood failure 11 12 8 9 11
Fracture at

face-core 30 38 17 17 21

interface % .

a) Averages of #/ and L specimens.
Note: Test specimens are 50 mm by 50 mm.
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Fig.5. Effect of the number of cycles on bending

property retentions based on original thick-
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Legend: Panels, see Fig. 1.

Note: Retention values are averages of # and L
specimens.
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