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Tab.1 Damping loss factor of different material
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Tab.2 Amplitude and attenuation time of impact signal when grain impact different sensitive plates
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Fig.4 Grain collision signal waveform diagram when sensitive plate thickness is 1. 00 mm
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Dynamic Simulation of Disc Saw Cutter System of
Caragana Korshinskii Harvester

Qiu Shujin  Guo Yuming Zheng Decong
(College of Engineering and Technology, Shanxi Agriculiural University, Taigu 030801, China)

Abstract: The disc saw cutter system is one of the key components in caragana korshinskii harvester, and
determines the cutting quality of caragana korshinskii. We established a simplified model of the cutter
based on the parameters of each part of the disc saw cutter system, and built the cutting object caragana
korshinskii model combining with the caragana korshinskii parameters. These parameters were introduced
into dynamic analysis software ADAMS, and the cutting object was replaced as flexible body. The rigid-
flexible coupling dynamic analysis of caragana korshinskii was conducted while the cutting institution was
working. Considering the diameter, thickness and rotational speed of the disc saws as factors, the impact-
force of x ( direction of operation), y ( vertical upward), and z (horizontal to left direction) axes
between caragana plant and cutter were selected as the response function to represent the caragana cutting
efficiency. A virtual orthogonal test of three factors and three levels was performed on parameters, which
were related to the cutting efficiency and power. The response surface regression equation of each
indicator was obtained, and the validation and comparative analysis was performed by field experiment.
The result showed when the disc saw diameter was 400 mm, thickness was 5 mm and the rotational speed
was 1 500 r/min, the cutting power of one cutting component was 12. 32 kW, and the cutting efficiency
was the best. This study provided the design basis for selecting the parameters of caragana korshinskii
combine harvester.

Key words: Caragana korshinskii harvester Disc saw cutter Dynamic simulation Virtual prototype
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Partial Constrained Damping Design of Sensitive Plate for
Grain Loss Monitoring Sensor

Liang Zhenwei Li Yaoming Zhao Zhan Xu Lizhang Tang Zhong
(Key Laboratory of Modern Agricultural Equipment and Technology, Minisiry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract; The relationship between response of grain impact sensitive plate in grain loss monitoring
sensor and damping ratio was theoretically analyzed, and the importance of damping design in sensitive
plate was pointed out. A method to increase the damping ratio of the system was proposed, which could
quickly attenuate harmonic vibration of sensitive plate by laying a constrained damping layer on sensitive
plate. Through grain collision response test on sensitive plate with different damping loss factor, optimal
material and structure of the sensitive plate were determined, and the modal analysis of the sensitive plate
was carried out though ANSYS software to find out the best location of constrained damping layer on
sensitive plate. Grain collision response test results showed that, the time of grain collision signal
waveform decayed to 1.5 V was shorten from 10 ms to about 3 ms before and after partial constrained
damping treatment, which proved that the detecting frequency of grain loss monitoring sensor was greatly
improved.

Key words: Combine harvester Grain loss sensor Sensitive plate Damping ratio Modal analysis



