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Effect of strand shape and drop height on strands orientation

HU Yaogiong, LI Wanzhao, ZHANG Ye, MEI Changtong "
(College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract : Basic composition component of oriented strand board (OSB) is long and thin slice strand. OSB is a renew-
able, reusable, and recyclable resource and an alternative to structural plywood for a wide range of lightweight timber
frame construction with high variability in flexural properties. The directional paving angle of strand is one of the most
important factors affecting the mechanical properties of OSB. Considering the length and width of the strand and the
drop height after crossing the directional guide plate as the interfering factors, the influence of the above factors on the
orientation angle of the strand was analyzed statistically, and the curve normal distribution of the orientation effect of
the optimized test parameters was fitted. During the experiments, the strands fell freely onto the guide plate, and then
scattered on the base plate after being oriented by the guide plate. The height of strand drop had a significant effect on
the orientation angle, followed by the length and width of the strand. When the aspect ratio of strand was smaller than
eight, the length-width ratio was linearly and positively correlated with the orientation effect of the strand, and when
the length-width ratio was close to eight, the orientation effect of strand was the best. The optimized parameters of the
strand length x strand width X drop height were 150 mmX20 mmX80 mm, 150 mmX15 mmX80 mm and 150 mmX10
mmx80 mm, respectively. When the length-width ratio was greater than eight, the reduction of the strand width
would lead to the increase of the aspect ratio, while the change of the width had slight influence on the orientation
effect. Combined with the fitting curve of normal distribution, the confidence intervals of the strand orientation angles
obtained by the three groups of tests were all small than 30° under the condition of 95% probability. It was further ex-
plained that the change of particle width had no obvious influence on the orientation effect compared with the change
of particle length. In this study, the influence of strand shape and drop height on orientation effect was analyzed by the
statistical analysis. The confidence interval of particle orientation angle under the condition of the target probability
could be obtained by combining the fitting curve of normal distribution. This study systematically analyzed the effect
of using directional guide plate to control the strand orientation of the narrow and long thin slices, optimized the pa-

rameters of the strand morphology and drop height. The quantitative analysis and prediction of strand orientation angle

I #5 B #7.2022-11-03 & o] B #1.2023-02-05
HEETH . HFE A& (2021 YFD2200602 ) 5 VLG4 Aol B R G187 % 35 ( 202135)
TEE TN A58, & IR F AR R G4 E, BEES BRE, B, 88, E-mail: mei@ njfu.edu.cn
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could provide a basis for the scientific prediction of mechanical properties of OSB.

Keywords: oriented strand board; strand shape; drop height; orientation angle; statistical analysis
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Fig. 2 The effect of length-width ratio on orientation angle of strand under different orientation angles
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Fig. 3 Normal distribution of strand orientation angle under four groups of test conditions
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