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Parameters Optimization of Operation Machine for Tillage-fertilization
and Spraying-filming on Double Ridges
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Abstract; The furrow sowing with whole plastic-film mulching on double ridges had been widely used in
the arid region of northwest China, because it could resist drought and increase production. So the
mechanical plowing and filming on seedbed was an inevitable trend in farming. For further study of the
improved working performance of operation machine for tillage-fertilization and spraying-filming on double
ridges, the Box — Behnken experimental design with four factors and three levels was performed,
parameters such as operation machine speed, soil elevator speed, lateral flow angle of covering unit and
straight flow angle of covering unit were selected as independent variables, which would influence
mechanical damage rate of daylighting mulch. The mathematical model was established, then the effects
of various parameters and their interactions were analyzed as well. The test results showed that effects
order of four parameters on mechanical damage rate of daylighting mulch were as follows: soil elevator
speed, operation machine speed, lateral flow angle of soil covering unit and straight flow angle of soil
covering unit. The optimal working parameters were combined operation machine speed of 0. 67 m/s, soil
elevator speed of 0. 70 m/s, lateral flow angle of soil covering unit of 75° and straight flow angle of soil
covering unit of 48°. Confirmatory tests showed that the average value of mechanical damage rate of
daylighting mulch was 0. 216% , which compared with the optimization before, had dropped significantly,
and also avoided mechanical damage of daylighting mulch under this condition.
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Fig. 1  Structure diagram of operation machine for tillage-fertilization and spraying-filming on double ridges
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Fig.2 Structure diagram of operation

process of soil elevator
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Fig.3 Schematic diagram of soil covering unit
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Fig.4 Effects of operation machine speed on mechanical

damage rate of daylighting mulch at different

soil elevator speeds
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Fig.5 Effects of operation machine speed on mechanical

damage rate of daylighting mulch at different linear

velocities of rotary cutter
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Fig.6 Effects of operation machine speed on mechanical

damage rate of daylighting mulch at different lateral

flow angles of soil covering unit
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Fig.7 Effects of operation machine speed on mechanical

damage rate of daylighting mulch at different straight

flow angles of soil covering unit
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Fig. 8 Effects of operation machine speed on mechanical

damage rate of daylighting mulch at different

penetrating angles of shovel
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Tab.2 Results of response surface analysis
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5 1 0 1 0 27.16
6 -1 -1 0 0 15.85
7 -1 0 -1 0 10.28
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9 0 1 0 1 56. 41
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Tab.3 Variance analysis of regression equation
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Fig. 9 Impact of operation machine speed and soil elevator

speed on mechanical damage rate of daylighting mulch
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Fig. 10  Impact of operation machine speed and lateral

flow angle of soil covering unit on mechanical damage

rate of daylighting mulch
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Fig. 11  Impact of operation machine speed and straight
flow angle of soil covering unit on mechanical

damage rate of daylighting mulch
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Fig. 12 Impact of soil elevator speed and lateral flow

angle of soil covering unit on mechanical damage

rate of daylighting mulch
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Fig. 13 Impact of soil elevator speed and straight flow

angle of soil covering unit on mechanical damage

rate of daylighting mulch
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Fig. 14  Impact of lateral flow angle of soil covering unit

and straight flow angle of soil covering unit on mechanical

damage rate of daylighting mulch
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