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Abstract
To solve the problems of high traction resistance, high fuel consumption, excessive self-weight, poor
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adaptability, and insufficient operational stability of traditional moldboard plows in farmland cul-
tivation, this paper designs a new energy-saving and drag-reducing moldboard plow aimed at en-
ergy conservation and emission reduction. The horizontal generatrix method was employed for
streamlined parametric optimization of the plow surface. A lightweight steel-aluminum composite
frame structure was adopted. An adaptive elastic profiling and overload protection mechanism was
designed. Special wear-resistant and drag-reducing materials were selected to achieve the compre-
hensive goals of reducing traction resistance, lowering overall machine weight, and decreasing energy
consumption. Theoretical analysis and performance evaluation indicate that the optimized mold-
board plow reduces traction resistance by over 18%, decreases overall machine weight by more than
15%, and lowers fuel consumption per unit area by 15% to 18%. The soil fragmentation rate, plowing
depth stability, and vegetation coverage rate all meet the requirements of GB/T 14225-2008. It can
adapt to various soil types and straw returning operations. The design features a simple structure,
low manufacturing cost, and strong practicality, aligning with the development direction of green
agriculture and low-carbon agricultural machinery, providing a reference for the energy-saving im-
provement of agricultural cultivation equipment.
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Figure 1. Schematic diagram of an energy-saving and drag-reducing moldboard plow
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Table 1. Comparison of parameters and advantages between energy-saving and drag-reducing moldboard plows and traditional

moldboard plows
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Figure 2. Plow body surface parameters
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Table 2. Advantages of energy-saving and drag-reducing moldpit plows compared to traditional moldpit plows
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