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Design and research on compliant manipulator for shrimps head cutting
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Abstract; Designed a compliant manipulator device to cut shrimp
head, and used the flexible deformation materials to complete the
trajectory. It is proved the best by experiments that the knife went a-
long the trajectory from the back force of shrimp to head. Not only
can achieve the best results, but also gains access to a higher head-
less shrimp yield and good sensory quality. Three dimensional model-
ing was conducted by using Solidworks software, and the motion
simulation by ADAMS software, Through the manufacture and ex-
periments of the compliant manipulator, the headless shrimp yield
was improved to 70. 78%. The device was simple and convenient.
and can realize deheading shrimps by mechanization processing.
Keywords: shrimp; compliant manipulator for cutting head; motion

simulation; design; test
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Table 1 Sensory evaluation standards
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Table 2 Correlation rate and biological structure
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Table 3 Average yield to head various ways %
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Head the sensory quality score
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Headless shrimp shape
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Table 4 Arc shaped head analysis results
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Figure 4 Overall structure of compliant manipulator
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Internal structure of compliant manipulator
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Figure 5
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Figure 6 Compliant manipulator deformation, shape
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Figure 7 Function image of compliant manipulator
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Figure 8 Compliant manipulator

Table 5 Test data to the head
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1 17.1 12. 2 71. 35 17.1 11.1 64.91
2 17.2 12.1 70. 35 17.4 11.3 64. 94
3 17.7 12.5 70.62 17.3 11.4 65. 90
4 18.5 12.9 69.73 18.8 12.3 65.43
5 17.7 12.8 72.32 17.8 11.6 65.17
6 17.4 12. 3 70.69 18. 4 12.0 65.22
7 18.3 13.2 72.13 17.2 11.3 65.70
8 18. 4 13.1 71. 20 18.2 11.9 65. 38
9 18.8 13.3 70.74 18.0 11.7 65. 00
10 17.1 11.9 69.59 18. 8 12.3 65.43
11 17.5 12.3 70.29 18.7 12.1 64.71
12 18.9 13.5 71.43 17.2 11.3 65. 70
13 17.9 12.7 70.95 18.7 12.1 64.71
14 18.1 12.9 71.27 18.7 12.1 64.71
,,,,, 5 184 127 602 3 1z o 6474
H{E 17.93 12. 69 70.78 17.97 11.71 65.18
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