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Parameters Optimization and Experiment on Separating and
Cleaning Machine for Flax Threshing Material
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Abstract; Flax is one of the important oil crops in Northwest China, and Gansu Province is one of the
main producing areas of flax. To enhance the mechanization level of separating and cleaning of flax
threshing materials, a separating and cleaning machine for flax threshing material was designed. For
further study of the improved working performance of separating and cleaning machine for flax threshing
material , the single factor parameters obtained with the analysis were determined by numerical simulation
test, the Box — Behnken experimental design with three factors and three levels was performed,
parameters such as amplitude of feeding device, adjust thickness of material layer and rotate speed of
impurity suction fan were selected as independent variables, which would influence the seed impurity rate
and the cleaning loss rate. The mathematical model was established, and then the effects of various
parameters and their interactions were analyzed as well. The test results showed that effects orders of
three parameters on the seed impurity rate from primary to secondary were as follows: rotate speed of
impurity suction fan, amplitude of feeding device and adjust thickness of material layer. And effects
orders of three parameters on the cleaning loss rate from primary to secondary were as follows; rotate
speed of impurity suction fan, adjust thickness of material layer and amplitude of feeding device. The
optimal working parameters were amplitude of feeding device of 16.5 mm, adjust thickness of material
layer of 7. 0 mm and rotate speed of impurity suction fan of 1 775 r/min (that was, the speed conversion
frequency of the impurity suction fan was 59.2 Hz). Confirmatory tests showed that the average value of
the seed impurity rate and the cleaning loss rate were 7. 86% and 1.58% , which compared with before

the optimization had dropped significantly, the degree of impurity and loss of flax threshing material in
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mechanized separation and cleaning could be alleviated under the condition of optimizing working

parameters. The results can provide theoretical basis and technical references for the parameter selection

and optimization of small grain crop threshing material separating and cleaning equipment development.

Key words: flax; threshing material; separating and cleaning machine; parameters optimization
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Fig.1 Structure diagrams of separating and cleaning
machine for flax threshing material
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Tab.1 Flax threshing material property parameters
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amplitudes of feeding plate
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Tab.3 Results of response surface analysis

B X, X, X, Y, /% Y,/ %
1 -1 0 -1 14.13 2.02
2 0 -1 1 9.56 1.99
3 1 -1 0 16. 12 3.37
4 0 -1 -1 13. 85 2.94
5 -1 0 1 11.67 1.13
6 1 0 1 13. 64 1.32
7 1 0 -1 20. 11 5.69
8 0 0 0 7.18 3.43
9 0 0 0 8.26 3.38
10 0 1 -1 16.93 7.86
11 -1 1 0 14.42 6.21
12 0 1 1 9.93 2.06
13 0 0 0 7.56 3.39
14 0 0 0 8.38 3.26
15 1 1 0 17.79 6. 64
16 0 0 0 7. 64 4.58
17 -1 -1 0 11. 63 3.63
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Tab.4 Variance analysis of regression equation
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Fig.7 Impact of feeding amplitude and adjust

thickness of material layer on seed impurity rate
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Fig. 8 Impact of feeding amplitude and rotate speed

of impurity suction fan on seed impurity rate
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Fig.9 Impact of adjust thickness of material layer and

rotate speed of impurity suction fan on seed impurity rate
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thickness of material layer on cleaning loss rate
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