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ABSTRACT

To develop the technology of producing structural board from low grade materials, an attempt was made to pro-
duce strand/particle composites from split wood strand(S) and particle(P) of (Cryptomeria japonica D. Don), which
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changed the layer construction and the ratio of S/P.

The influence of layer construction on board properties was determined, focusing on the number and alignment
of the S layers. The effect of weight ratio of S/P (3:7, 1:1, 7:3) on mechanical properties was also discussed on seven
layered panel.

Mechanical properties were determined from static bending tests to give parallel and perpendicular modulus of
rupture (MOR) and modulus of elasticity (MOE), and the internal bond (IB) strength. In general, the surface strand
layers contributed to the MOR and MOE. The parallel MOR and MOE values were the largest for the single layered
S panel (only S layers: S1), but the perpendicular MOR and MOE was the smallest. Perpendicular MOR and MOE
were the largest for seven layered composite that had two cross oriented strand layers (SPSPSPS: SP7). Specimens
retained more than half of their MOE and MOR after two hours in boiling water and one hour soaking. IB was the
largest for the panel having only P layers, however, differences in IB strength were not identified among the other
multi-layered composite panels thus the effect of layer construction on IB strength was small. Thickness swelling
(TS) and surface roughness were smaller for the composite having P layers on the surface than for those having S
layers. The addition of strands did not enhance the mechanical properties (MOR, MOE, IB). TS values for the
panels, with which the S/P ratio was over than 1:1, was the similar to the value for the single layered S panels.

Keywords : Strand/particle composites, layer construction, weight ratio of S/P, modulus of rupture (MOR), mod-
ulus of elasticity (MOE), internal bond (IB) strength, thickness swelling (TS)
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Fig. 1.

Schematics of the seven layer constructions.
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Table 1. Properties of the seven-layer composites.*
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Fig. 8. Effect of layer construction on surface rough-
ness.
note: COV(%): Coefficient of variation of thick-
ness measured at 10 points.
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Dry condition Wet condition .

Layer Direction  SP ratio Internal bond(MPa) Thickness

construction MOR(MPa) MOE(GPa) MOR(MPa) MOE(GPa) swelling(%)
composite samples

SP7 Parallel 37 61(45) 75(055) 0.68(0.049) 36(7.0) 27(0567) 283.1)

1:1 63(14) 64017 0.54(0.145) 36(4.0) 23(0204) 2747

73 59(13) 60(023) 0.62(0.080) 36(3.8) 2.6(0304) 32(60)

Perp. 37 36(5.6) 33(038) 0.68(0.049) 25024) 170277 28G3.1)

1:1 3409) 270024) 0.54(0.145) 20.1) 14(0.119) 2747

73 3924) 23(0.18) 0.62(0.080) 25(12) 16(0.335) 326.0)

PS7 Parallel 37 61(58) 62(058) 065(0.137) 3321 35(0.600) A¢45)

1:1 54(76) 55(061) 055(0043) 3L 35(0002) 172 4)

73 48(4.4) 56(0.68) 0.58(0.082) 28(8.1) 1.7(0.400) 30(3.8)

Perp. 37 3(12) 35(008) 065(0.137) 22(12) 2.1(0.151) 20(45)

111 25(1.1) 28(0.10) 0.55(0.043) 1%1.6) 19(0.119) 1704

73 1824 18(0.16) 0.58(0082) 12(16) 0.9(0.169) 303.8)

* Values in parentheses are standard deviations.
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