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Lightweight Design and Test of Cleaning Sieve for Combine Harvester

MA Zheng'? LI Bihui' SONG Zhigiang'® LIU Yanbin'* PAN Yu'
(1. School of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, China
2. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract; The cleaning sieve is one of the core components of the combine harvester, which screens the
threshed mixture through reciprocating motion. Focusing on the lightweight design of the cleaning sieve of
the grain combine harvester, which has the problems of overall weight bias and excess strength, based on
the dynamics analysis of the cleaning sieve, the natural frequency and structural strength of the cleaning
sieve in working condition were analyzed by using the equivalent static method. The maximum equivalent
stress position and main stress distribution area were determined. The dynamic response was transformed
into static response by using the equivalent static method. By minimizing the compliance and subject to
constraints of structural strength and mass response, the topological optimization of the side wall of the
cleaning sieve was conducted. Finally, nylon was chosen as a lightweight material for the design of the
jitter plate structure. Based on the results of topological optimization, the main structural features were
extracted for model reconstruction and dynamic analysis. The results showed that the maximum variation
of the first six natural frequencies of the optimized sieve box was 1. 68 Hz, and the maximum equivalent
stress was decreased from 56. 59 MPa to 52. 46 MPa, resulting in a reduction of 7.29% . The mass also
was decreased from 75 kg to 66. 85 kg, representing a reduction of 10. 86% . Based on these results, an
experimental platform was built by using the optimized sieve box, and strain tests and durability tests were
conducted under actual working conditions. The test results verified that the optimized cleaning sieve met
the strength and stiffness requirements for actual operation, effectively improving the working performance
of the cleaning sieve.
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LB 53 BT ) 5 1R 0% 46 00 5 7 % 3l AR e i
ffs 7 0 IR Xk A0 6k SR AT I A T A o

TH LA AT 2 S B B 2%  TE AN 5

ARG FRAE ARG 0T, 20 W T 2k 07 46 rh i 2 3 AL
10 ffy LB #f SR AE 0 ST B U A 4 A
W 2 s,

2 R
Fig.2 Structure diagram of cleaning sieve
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Fig.3 Flowchart of lightweight design for cleaning sieve
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Fig.4 Load model of cleaning sieve
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Fig. 13 Durability test of cleaning sieve
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Fig. 14  Material load-bearing bag
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