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Effect of water on the mechanical performance of OSB in compression tests

CHEN Chaoyi', LI Wanzhao', MEI Changtong', HUANG Helang®

( 1. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
2. Shandong Xingang Co. Ltd., Linyi 276000, Shandong, China)

Abstract: [Objective] Oriented strand board (OSB) is an environmental- and eco-friendly material produced
with renewable, mainly fresh wood from logs with either small or large diameter logs. Composed of cross-
oriented layers consisting of thin and rectangular wooden flakes or strands that are compressed and bonded
together with synthetic resins, it is an important engineered wood product widely applied in load bearing
situations and its mechanical performance is largely dependent on the moisture content (MC) and water
sorption/desorption. Therefore, with an investigation of the compressive strength (CS) of samples at different
MC and water sorption/desorption cycles, this study is aimed to research the effect of water on mechanical
performances of OSB. [Method] With samples selected from two types of OSB panels with different
thicknesses, conditioned to three different MCs and treated with multiple water sorption/desorption cycles,
supervision was conducted of the dimensional changes, CS and strain distribution of samples were monitored.
Then the CS was measured using an Instron universal testing machine with the strain distribution recorded
using digital image correlation (DIC) simultaneously. [Result] (1) An increase in both MC and water
sorption/desorption cycle could lead to an increase in thickness and compressive deformation; (2) The CS of the
samples was significantly decreased when they were conditioned with a relative humidity of 95% and a MC of

approximately 20%; (3) High MC could reduce the final thickness of OSB after compressing whereas water
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sorption/desorption cycles could slightly decrease the final thickness of OSB after compressing; (4) High MC
and multiple water sorption/desorption cycles were able to change the relationship between CS and
displacement from two domains linear to almost linear which attributed to the disappearance of the samples’
plastic deformation domain; (5) High MC can soften wood strands and enlarge internal voids, which could lead
to strain increase and the change of strain distribution profile while water sorption/desorption cycles degraded
the internal structure of samples and (6) Water sorption/desorption cycles might cause compression strain
accumulation in surface layers. [Conclusion] Water affects the CS of OSB in various aspects including the
softening of wood strands, enlargement of voids among wood strands, diminishing of trapped stress from hot-
pressing with different MCs. Such findings will help with the generation of effective manufacturing strategies
that aim at good mechanical performance of OSB at different water conditions as well as optimizing the
application methods and extending the application fields of OSB. [Ch, 7 fig. 1 tab. 23 ref.]
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Figure 1 Thickness change and moisture content of samples at different water situations
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Table 1  T-test results of the displacement at 7 MPa

P

JELE /mm
X REZH/A X REZH/B XfREZH/C XFBEZH/D Xf BEZH/E
13.0 7.87E—03* 6.91E—06* 2.56E—02* 7.32E-02 3.05E—-04*
19.0 1.26E-01 1.47E—05* 4.53E—01 9.36E—01 9.39E-03*

VR . *FRR 2R 0 (P<<0.05)
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Figure 2 Thickness of samples at 7 MPa compressive strength
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Figure 3 Relationship between compressive strength and displacement of samples at different water conditions
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Figure 4 Compression strain distribution along the thickness direction of the 13.0 mm samples under four compression strengths(CS=1, 3, 5, 7 MPa)
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Figure 5 Shear strain distribution along the thickness direction of the 13.0 mm samples under four compression strengths (CS=1, 3, 5, 7 MPa)
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