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Two-dimensional bionic bite force measurement

device based on multi-link structure
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Abstract: Objective: An occlusion simulation device based on
multi-link structure was developed for occlusion simulation test.
Methods: The feasibility of using multi-link structure to recon-
struct human oral occlusal trajectory was analyzed. Based on the
multi-link structure, the mechanism of the occlusal simulation
device was designed. Solidworks software was used to simulate
the movement trajectory of the device, and the effectiveness of
the occlusion simulation device was verified by experiments. Re-
sults: The maximum opening distance of the occlusion simulation
device was 50 mm. The maximum bite force of carrot was
65.77 N, and the minimum was 2.05 N of tofu. The results of oc-
clusion simulation test were positively correlated with those of
sensory evaluation test, which verified the effectiveness of occlu-
sion simulation device. Conclusion; The occlusion simulation
device could effectively simulate the bite in vitro, and its force
measurement results could be used to study food texture.
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Three-dimensional model of the device

Figure 1
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Figure 2 Main structure drawing of occlusal
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simulation device
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Decomposition of bite force in sagittal plane

Figure 3
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Figure 4 Mechanical measuring structure
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Simulation of occlusal trajectory

Figure 5
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Figure 6 Bite force results of various types of food
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Figure 7 Relation curve between sensory evaluation and

bite force measurement
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