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Abstract

At present, the methods of food testing mainly include sensory evaluation methods and instru-
ment measurement methods, while the traditional testing of food material properties by food
texture apparatus is mostly semi-empirical, and the structure and movement form cannot simu-
late the real chewing movement, and the test results cannot truly reflect the food properties. In
this paper, a bionic chewing robot for food detection was developed, which designed the occlusal
structure and movement mode of human jaw chewing movement, and used Solidworks to design
the mechanical structure and manufacture a prototype. The feasibility of the food occlusion expe-
riment was tested; the detection results of the chewing robot were found to be more objective and
accurate, and closer to the human sensory evaluation method.
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Figure 1. The overall design of the mechanical
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Figure 2. Bite force test machine appearance and internal structure
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Figure 3. Drive system overall design
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Figure 4. Overall design of transmission mechanism
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Figure 5. Lower jaw mounting device mechanical structure
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Figure 6. Measurement control system design
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Figure 7. Bite force-shape variable curve of biscuit experiment
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Figure 8. Bite force-shape variable curve of loquat experiment
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Figure 9. Bite force-shape variable curve of experimental sample
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Table 1. Food sample mechanical properties table
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PF 0.65 kgf/mm 453 453 4.00

KR 0.0645 kgf/mm 242 2.42 1.57
e T HA 2R By 121 3.02 3.02
T £ 0.011 kgf/mm 145 1.62 1.62
¥ TG HA 2 B By T e AR 3.13 3.13
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