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Structure and Properties of Microwave Puffed Mongolian Scotch Pine Wood
Filled with Epoxy Resin

LYU Shao-yi, FU Feng, LI Shan-ming, PENG Li-min, ZHOU Yong-dong

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: The microwave puffed Mongolian scotch pine samples were impregnated with the epoxy resin
in a vacuum environment. The changes of the morphology, chemical structure, thermal stability, and
mechanical properties of the samples before and after the filling were investigated. The results showed
that the resin was mainly filled in the macroscopic cracks and several cell lumens on both sides of the
puffed wood. A small amount of resin was filled in the cell cavities of the late wood. A partially connected
polymer resin skeleton structure was formed in the puffed wood. After being filled with the epoxy resin,
the volume of microwave puffed samples increased by 1.61%; the density increased by 97.37%; the
thermal stability was improved; T, decomposition temperature increased by 23.18 °C; the maximum
decomposition rate increased by 11.08 °C; the hardness, compressive strength, elastic modulus, and the
static intensity increased by 34.38%, 48.74%, 12.96%, and 11.38% higher than control sample,
respectively. Microwave puffed Mongolian scotch pine wood filled with epoxy resin also had good
aesthetic textures. This study provides a new idea for the integrated application of the plantation wood.
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Fig.1 Comparison of microwave puffed Mongolian scotch
pine before and after impregnation with the epoxy resin
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Fig.2 Microstructure and the filling path of microwave puffed Mongolian scotch pine filled with the epoxy resin
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Fig.5 Physical and mechanical properties of microwave
puffed Mongolian scotch pine filled with the epoxy resin vs.
the control sample
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