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Abstract

The gearbox is one of the core components of the transplanter. In this paper, according to the
transformation of the gearbox body, Geomagic spark, a reverse engineering software, is applied to
reconstruct the gearbox body, and then the optimization design is made on it. Firstly, the gearbox
is scanned by hand-held laser scanner, and the 3D point cloud data is obtained. Then, the point
cloud is reconstructed by using the Geomagic spark software. The three dimensional geometric
model of transmission box is reconstructed by using the triangular mesh data. According to the
obtained three dimensional geometric models, the model is optimized. Finally, the finite element
analysis is carried out in Solid-Works Simulation, which provides a theoretical basis for the opti-
mization design of the box. Using reverse engineering technology to optimize the transplanter
gearbox, it can shorten the design cycle and reduce design costs.
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Figure 1. Flow chart of reverse engineering
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Figure 2. Experimental instruments and objects. (a) Hand-held laser scanner; (b) transplanter reducer box
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Figure 3. Box point cloud data
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Figure 4. The triangular mesh model
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Figure 5. The entity grid model. (a) Solid model before optimization; (b) solid model after optimization
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Figure 6. Simplified model
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Figure 7. Box grid partition
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Figure 8. The static stress analysis of gear box. (a) Stress nephogram; (b)
strain contours
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