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Fig. 1 Three-dimensional point cloud of subcrenata shell
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Fig.2  Shell surface section curves
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Fig.3 Hardness measurement area on subcrenata shell
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Fig.4 Hardness distribution of subcrenata shell surface
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Tab.1 Experimental scheme of erosion wear
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Fig.6 Samples of bionic model inspired by morphology
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Fig.7 Samples of bionic coupling model inspired

by morphology and material
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Fig. 8 Relative erosion wear rate of different
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Experiments on Erosion Resistance of Bionic Surface with Coupling
Characteristics of Material and Morphology Inspired by Scapharca Shell

Zhang Chengchun' Li Xueli' Zhang Chunyan' Zhang Gan' Wang Xianbao' Wang Jing'*
(1. Key Laboratory of Bionic Engineering, Minisiry of Education, Jilin University, Changchun 130025, China
2. Teaching Center of Basic Course, Faculty of Agriculture, Jilin University, Changchun 130062, China)

Abstract. Based on the characteristics of morphology and hardness distribution of scapharca shell
surface, a bio-inspired model of the material coupled with pattern was proposed. The major and minor
relationship and optimal combination of the main factors which affected the erosion resistance of the bio-
inspired surface was obtained through experiments. Erosion resistant tests were carried out under the
following test conditions; abrasive was the compound of silica sand of 80 ~ 140 mesh size and water; wear
time was 30 h; and the rotating speed of 1 400 r/min. Compared with the smooth testing samples, the
erosion resistance of the smooth testing sample of alloying with laser, the smooth one of laser hardening,
the bio-inspired model with the non-smooth pattern and the bio-inspired model of the material coupled
with pattern can improve the anti-erosion performance of the samples surface. The bio-inspired model of
the material coupled with pattern was the best one among all the testing samples. The order of major and
minor factors affecting the relative wear rate of samples was laser hardening, amplitude, periodic and the
stripe direction. Results showed that the testing sample with optimal anti-erosion performance was the one
with laser surface strengthening, amplitude of 3 mm, period of 10 mm and the direction of the stripes
normal to the flow direction of particles.

Key words: Bionic engineering Bionic coupling Erosion Orthogonal experimental design
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Application Research of Solar Forage Drying Air Collector
Automatic Tracking System

Du Jianqiang' Zhang Junguo' Guo Zhiping’ Shi Wenbin®
(1. Huhhot Branch, Chinese Academy of Agricultural Mechanization Sciences, Huhhot 010010, China
2. College of Mechanical Engineering, Inner Mongolia University of Technology, Huhhot 010051, China
3. Inner Mongolia Power ( Group) Co. , Lid. , Huhhot 010020, China)

Abstract; A sun-tracking system was developed in order to improve the collection efficiency of solar air
collector and receive more solar energy. Several main tracking modes were briefly introduced. The
passive-tracking mode was likely to be perplexed by weather condition and the active-tracking mode could
not avoid the cumulative error. A single-axe automatic tracking mode which combined active-tracking
mode and passive-tracking mode wais presented. The proposed combined mode overcame the shortcomings
of the two modes. Experiments showed that this system works with high precision, good stability and little
loss of solar energy. Automatic tracking system could make the collector outlet temperature increased an
average of 15°C , so that the collector efficiency was improved.

Key words: Solar Heat collector Sun-tracking Forage Dry



