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Experimental Study of a Method for Mechanical Shrimp Heading
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Abstract: Manual shrimp heading is labor intensive, has low efficiency, and results in a susceptibility of shrimp meat to bacteria
contamination. On the ather hand, mechanical heading of ashrimp using a guillotine results in asignificant waste of shrimp meat. Therefore, this
study developed an gpproach for shrimp heading by double elastic cy linder extrusion. A theoretical analysis and an extrusion experiment were
carried out simultaneously. The extrusion process for removing shrimp head can be divided into two phases. In the first phase, a movable elastic
cy linder is automatically guided to the weak parts connecting the head and body of the shrimp and is extruded preliminarily. In the second phase,
the movable elastic cy linder moves along the side surfaces of a fixed cylinder, further separating the head and body. In this way, the shrimp head
is completely separated from the body with negligible loss of the shrimp meat. In the experiment, optimal shrimp heading was achieved a a
downward speed (v) of 10 mm/s, an offset distance (e) of 1.29 mm, and a reserve distance (H) of 0 mm for the movable elastic cylinder.
Compared with using a guillotine, the double elastic cylinder extrusion for shrimp heading improved the yield of shrimp meat by 11.13%.
Therefore, double elastic cy linder extrusion can serve as a basis for the development of shrimp heading devices.
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Table 1 Standards for sensory evaluation
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Table 2 Measurements of the headsize of shrimp
e

1 42.36 11 42.56 21 4412
2 40.8 12 41.72 22 44.56
3 43.04 13 41.84 23 45.1
4 45.7 14 41.82 24 44.28
5 449 15 44.22 25 46.14
6 42 16 42.56 26 4494
7 41.88 17 43.2 27 43.06
8 46.74 18 45.8 28 43.84
9 45.16 19 45 29 44.66
10 41.48 20 43 30 43

3R 3 UM AHIES B 24
Table 3 Analysis of the physical characteristics of shrimp
¥ AREE
¥FkK/mm 4365 157
fFrAKimm 12742 4.89
SPKEE /mm 1488 118
FEE/mMm 1466 177
XFUR SR AT IES AT &5, AR ZE1.57 mm,
PR S A AR, A RT3k #fE e AR
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Table 4 Test results of shrimp heading with a guillotine and

with double elastic cylinder extrusion
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