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Effects of Particle Geometry and Resin Content on the Performance of

Corn Straw Particleboards

DING Xiao-ning, WANG Wei-hong, ZHANG Xian-quan

(Material Science and Engineering College, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: The corn straws produced in Heilongjiang province were used to prepare particles with six
different geometries. The particle geometry and resin content were considered as two closely related
variables for the comprehensive analysis to explore the manufacture process of corn straw particleboards
aiming to have the excellent comprehensive performance. The experiment results showed with the 24~
30" particles as the inner layer, and the 30~40* particle as the outer layers, a good comprehensive
performance could be achieved, i.e., the MOR was up to 32.50 MPa, the MOE was 3.83 GPa, the IB was
0.93 MPa, and the 24 h thickness swelling was 14.21%, which met the requirement of the heavy-duty load
bearing particleboard (P4 type) in the national standard of GB/T 4897—2015 Particleboard.

Key words: corn straw particleboard; particle geometry; resin content; dynamic thermomechanical

analysis; physical and mechanical properties
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Tab.1 Geometrical measurements of six straw particles
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24~30 5.29 0.57 0.28 18.89 2.03
30~40 5.31 0.46 0.22 24.13 2.09
40~60 2.53 0.27 0.14 18.07 1.92
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Fig.2 Effects of particle geometry and resin content on
the MOR and MOE of corn straw particleboards
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Fig.6 Effects of particle geometry and resin content on the storage modulus of corn straw particleboards
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Fig.7 Effects of particle geometry and resin content on the loss angle tangent of corn straw particleboards
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H MPa GPa MPa %  TS/%
fé ;g:;‘g 3250 383 093 730 1421
1 10~14 1419 230 071 9.36  15.96
2 14~18 1788 270 078 1095 15.01
3 18~24 2105 316 086  9.06 1338
4 24~30 2544 325 099 7.2 1338
5 30~40 3202 377 077 1124 13.26
6 40~60 2540 352 055 1185 1477
GB/T 4897—2015 FRAH 20 3.1 0.60 — 160
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