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Properties of silane modified poplar veneer/high density polyethylene

film composites with varying pressing temperatures
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Abstract: To study the influence of hot-pressing temperatures on the performance of silane modified poplar ve-
neer / high-density polyethylene (HDPE) film composites, silane modified poplar veneer / HDPE film compos-
ites were prepared using silane A-171 (vinyl trimethoxysilane) and dicumyl peroxide (DCP) as veneer modi-
fiers with hot-pressing temperatures of 140, 150, 160, and 170 °C. A mechanical testing machine, dynamic me-
chanical analysis (DMA), and a scanning electronic microscope (SEM) were used to test the physical-me-
chanical properties, thermal stability, and bonding interface structure of composites. Results showed that when
hot-pressing temperatures ranged from 140 °C to 150 °C, obvious gaps between silane treated poplar veneer and
plastic film were present. When pressing temperature increased from 140 °C to 160 °C, increased (in MPa)
tensile strength (1.27 to 1.89), modulus of rupture (MOR) (63.90 to 72.20) and modulus of elasticity (MOE)
(5 970.00 to 6 710.00) were noted. When pressing temperature increased from 140 °C to 170 °C, water ab-
sorption (WA) decreased from 72.41% to 54.22% and thickness swelling (TS) from 4.98% to 4.09%. At 130
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“C when DCP content rose from 0 to 0.15%, the retention rate of the storage modulus increased from 62.31% to
92.01%. This also applied to the temperature for tand,. which lagged from 144 °C to 200 °C. In conclusion,
silane modified poplar veneer/HDPE film composites have better physical-mechanical properties and thermal
stability at 160 “C. Because silane treated veneer can closely entangled with HDPE radicals generated by DCP
under suitable pressing temperature, which contributed to forming stronger interface structure between the two
phases. [Ch, 5 fig. 15 ref. ]
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Figure 1 Effects of pressing temperatures on mechanical properties
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Figure 2 Effects of pressing temperatures on water-resistance
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Figure 3 Effects of pressing temperatures on dynamic mechanical properties
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Figure 4 Bonding interface of silane modified veneer/HDPE film (pressing temperature of 140-150 °C)
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Figure 5 Bonding interface of silane modified veneer/HDPE film (pressing temperature of 160 °C)
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