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Fig 1 The preparation process of biomass composites
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Fig 3 FTHR curves of four kinds of composites
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Fig 6 SEM investigation
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Conductive mechanism analysis of carbon nanotube cement-based

composites based on numerical simulation
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Abstract: To analyze the conductive mechanism of carbon nanotube cement-based composites the represent volume ele—
ment model of carbon nanotube cement-based composites was established. By fitting general effective media equation and
calculating sensing property with finite element method the relationship between volume resistivity and stress was ob—
tained. The simulated results show that when the volume content of carbon nanotube is 1.50% the fitted value of the fi—
nite element numerical solution changes a little with the decreasing of the carbon nanotube diameter and the increasing of
the aspect ratio. The observed behavior is because the value of 1. 5vol% exceeds the percolation threshold and only con—
tact conduction is considered in the finite element analysis. When the carbon nanotube content is from 0.31% to 1.

33vol% the sensing property of carbon nanotube cement-based composites satisfies simmons tunnel effect universal e—

quation.
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The micro-1mechanism and mechanical properties of the biomass

composites reinforced with plant fiber

LIU Peng LI Fangyi LI Jianfeng GUO Anfu ZHANG Chuanwei WANG Chengzhao
( School of Mechanical Engineering & Key Laboratory of High Efficiency and Clean Mechanical
Manufacture( Ministry of Education) Shandong University Ji’ nan 250061 China)
Abstract: In order to solve the surface binding problem between starch and plant fibers of the biomass composites to ex—
plore the impact of starch/fiber pretreatment on molecular hydrogen bonds and to improve the mechanical properties of
biomass composites in this paper the component compatibility was optimized and the composites reinforced with fabri—
cate sisal fiber pulp fibers straw fiber and wood fiber were prepared. Through infrared spectroscopy experiment the
changing mechanism of the chemical bonds of thermoplastic starch and composites was studied as well as the comparison
of the strength of intermolecular hydrogen bonds in the four kinds of composites. The tensile and compression tests re—
vealed that the tensile strength of sisal fiber reinforced composites was up to 3. 75 MPa and the compression strength was
up to 1.26 MPa. Obviously the mechanical properties of sisal fiber reinforced composites were far better than the other
three kinds of composites. SEM images showed the microstructure of the thermoplastic starch and biomass composites.
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