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Abstract: To address the issues of labor-intensive manual silkworm rearing, the lack of sericulture equip-
ment, low efficiency of existing equipment, and insufficient accuracy in feeding mulberry leaves, an auto-
mated sericulture equipment based on mulberry leaves feeding was designed. Firstly, the overall structure

and working principle of the equipment were described. Through motion analysis of the key components,
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the critical structural parameters were determined, and the main factors influencing operational perform-
ance were identified. Then, based on the Box-Behnken experimental design, a response surface experiment
with three factors and three levels was conducted. The mass error in mulberry leaves feeding and feeding
accuracy were used as evaluation indices, while the minimum gap between the pusher rod and belt, the
speed of the mulberry leaves conveyor belt, and the speed of the silkworm tray conveyor belt were selected
as experimental factors. A quadratic polynomial regression model between the evaluation indices and
experimental factors was established using Design-Expert software. The variance analysis and interaction
analysis were performed, also, the experimental factors were comprehensively optimized. The results
showed that when the optimized parameter combination was a mulberry leaves conveyor belt speed of
0.8 m/s, a silkworm tray conveyor belt speed of 0. 5 m/s, and a minimum gap of 4 cm between the pusher
rod and belt, the mass error was 5.8% and the feeding accuracy was 95.7% , meeting the operational
requirements of the automated sericulture equipment.

Key words: sericulture equipment; feeding mulberry leaves; response surface analysis; experiment
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