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Fig.1 Composite trash bin in the dumping process
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Fig.2 Force diagram of the composite trash bin
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Tab.1 Force condition of bracket during lifting
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region of the hydro-cylinder bracket
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Structure Design and Analysis of the Lifting Hydro-Cylinder Bracket of a
Road Sweeper Based on the Variable Density Method

DENG Yadong'?, ZHANG Kun'?, JIN Dexian’

(1. School of Vehicle Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. Hubei Key Laboratory of Ad-
vanced Technology for Automotive Components, Wuhan 430070, China; 3. Wuhan Union Vehicle Technology Development Co. ,
Ltd Wuhan 430070, China)

Abstract: In order to design a simple and reliable lifting hydro-cylinder bracket structure, the topology optimi-
zation mathematical model based on the Variable Density Method was established by the volume fraction as
constraint conditions and the weighted compliance as objective function. By means of linear approximation
method, analyzed the force condition of the lifting hydro-cylinder bracket of a road sweeper with composite
trash bin in the dumping process and determined lifting starting condition and maintenance condition as the
main force conditions for the design of the lifting hydro-cylinder bracket. The topology optimization design of
the lifting hydro-cylinder bracket was carried out by using the Variable Density Method. Considering the relia-
bility of manufacturing process, a three dimensional model of the lifting hydro-cylinder bracket was established
based on the topology optimization results, and the linear static analysis of the model was carried out. The final
results showed that the lifting hydro-cylinder bracket designed by the variable density method had the advanta-
ges of simple structure, small occupied space, the largest stress and maximum strain in reasonable range and
met the requirements of the application.

Key words: road sweeper; hydro-cylinder bracket; variable density method; weighted compliance;

topology optimization

(E#&% 27T 1)

The Structure and Mechanical Property of Micro-injection Molded HDPE Parts

SHI Suyu', WANG Lina', XU Wenzhong®, ZHENG Guogiang’, SHEN Changyu®

(1. School of Materials and Chemical Engineering, Henan Institute of Engineering, Zhengzhou 450007, Chinaj; 2. School of Ma-
terial Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The high density polyethylene ( HDPE) parts with two different molecular weights were prepared
with micro-injection molding. The dependence of microstructure and mechanical properties of samples with dif-
ferent molecular weight were examined. Tensile test indicated that the increase to 77.5% in tensile strength
was achieved for HDPE parts with higher molecular weight. At the same time, the toughness of HDPE parts
were enhanced about twice as compared with that of lower molecular weight. In this study, microstructure
characterizations , including differential scanning calorimetry (DSC) , wide-angle X-ray diffraction (WAXD) ,
small-angle X-ray scattering (SAXS) and scanning electronic microscope ( SEM) were emplayed/conducted to
investigate the variations of microstructure and further established the relationship between microstructure and
mechanical properties. It suggested that the increased molecular and crystalline orientation led to the reinforce-
ment. Formation of more shish and shish-kebab structure was in favor of the enhanced strength as well. The
notable improvement of toughness in the higher molecular weight parts should be ascribed to formate a strong
physical crosslinking network.

Key words: micro-injection molding; HDPE ; tensile strength; fracture toughness; molecular weight



