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Fig. 1 Magnetorheological damper structure
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Fig.2 Magnetic line of force distributing
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Fig.3  Structure parameters
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Fig.5 Finite element model of damper
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Design and Experiments of Rotory Magnetorheological
Damper with Three Working Surfaces

Li Junqiang Wang Juan Liu Jinyue Chen Guiliang
(School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: A new structure rotary magnetorheological damper with three working surfaces was designed,
which were two end surfaces and one cylindrical surface of the rotor. The area of the working surfaces was
increased with the same volume of the rotor. Base on properties of magnetorheological fluid and magnetic
core material, the magnetic circuit was designed, and the mechanical and electrical parameters of the
damper were calculated. Depending on the characteristics of the magnetorheological damper structure,
the finite element model of the magnetorheological damper was built, and the electromagnetic field
analysis was performed. Then the magnetic field quantities of the damper model were got. With the
results of the magnetic analysis and the constitutive relations, the performance simulation of the damper
was conducted. On these bases, the magnetorheological damper and the mechanical performance test
system were developed, and the mechanical performance of the damper was investigated using the test
system. The damper properties, torque vs rev and yielding torque vs current, were obtained.

Key words: Magnetorheological damper Magnetic circuit design  Finite element method Performance

analysis  Experiment
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Influence of Composting Pretreatment on Dry Anaerobic
Digestion of Pine Sawdust

Wang Zhongjiangl‘2 Li Yebo® Zhao Jia®
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. Ohio Agricultural Research and Development Center, The Ohio State University, Wooster OH 44691, USA)

Abstract; The effects of aerobic composting pretreatment on the mixed material of pine sawdust
(6.35 mm,9.53 mm, 12.70 mm ) and food wastes and the influence on subsequent dry anaerobic
digestion were studied by adding the food wastes aiming at the problems of the less effects and the high
costs of pretreatment of conifer pine before anaerobic digestion. The experimental results showed that the
pretreatment effects of aerobic composting process on the pine sawdust were obvious. But the pretreatment
effects decreased with the increase of particle size of pine sawdust. The biogas production rates of
anaerobic digestion of the raw materials, which were pretreated by aerobic composting, were all within
the ranges of 199 ~215 L/kg, about 140% of unpretreated samples. And the total volatile fatty acid of
the material, which had more subsequent potential for generating biogas, were all 24.5 or so after
anaerobic digestion, about 150% of unpretreated samples.

Key words: Pine sawdust Food wastes Dry anaerobic digestion Composting pretreatment



