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Research on automatic orientation and grading

of shrimp shelling device

B+ & x| 7 4e!
FU Shi-wei' LIU Jian-hua'
(L. S L7 U = B L H S L @7 VT S 1

HUANG Dao-pei'
31600032, WiVL I HE R 2L = B , Wil #+ib

i X E R

LIU Yu-liang*
316000)

(1. Electrical and Mechanical Services Department of Zhoushan Technician College s Zhoushan ,

Zhejiang 316000, China; 2. Mechanical and Electrical Engineering of Zhejiang Ocean University »
Zhoushan s Zhejiang 316000, China)

WE.BW: ST E ML A, Fik: £ 45 W
£ G ATIF Y AR AF AR 69 R mh b AR 3B AT 3T F o0 AL TR AR
REAGFREZAGF S ZT—FNIFLREaFHES
5585 EE, AL RBEAERKFEA LA LG
RERAKXBRA L LR RFRE, FR: LA
AR A 60 r/min, X 5 KFXE A A 15°0, 2 IF T
Bk EHTFRACKRERAERSF G, AA T AIFE S0
B WmE, B ZEEFATHIFRERIER SR A
F T atdrim Toh o B,

KPR AT g T @A AR T BB

Abstract: Objective: To realize the full automation of shrimp deep
processing. Methods: Based on analysis of physical characteristics
of northern and southern American shrimps, according to the
feature of the center of gravity located between the thickest part
of the shrimp body and the tail of the shrimp, an automatic orien-
tation and grading device of shrimp head and tail was designed.
Taking the clip angle between directional roller shaft line and hor-
izontal line and the speed of directional roller as testing factors,
the directional components were tested. Results: When the direc-
tional roller speed was 60 r/min, and the angle between axis line
and horizontal line was 15°, the falling speed of shrimp was even
and stable with high directional rate, which was benefit for sub-
sequent grading transportation. Conclusion: The device realizes
the shrimp head and tail positioning and classification, which is

conducive to the full automation of shrimp processing.
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Figure 1 Appearance characteristics of shrimp
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Figure 2 Schematic diagram of the dead-weight balance
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Figure 3 Force analysis of balance position
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Figure 4 Structure diagram of automatic orientation

and grading device of shrimp
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Schematic diagram of measuring

position of shrimp
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Table 1 Shrimp appearance data mm
URR B IR bR KA X RN BENLXT R 1 BENLAT S 2 BENLXT SR 3 BENLAT A 4
1 15.2 11.0 14.0 13.0 13.5 14.2
2 14.0 10.0 13.2 12.0 12.5 13.5
3 13.0 9.5 12.0 11.0 11.0 11.6
4 11.2 8.2 9.5 9.2 10.0 10.1
5 10.0 7.0 9.2 8.2 9.0 9.0
6 9.0 6.0 8.5 7.2 8.0 8.0
7 7.8 5.2 7.0 6.5 7.0 7.2
8 6.2 4.8 6.0 5.2 5.8 6.5
9 10.0 8.5 10.2 9.0 10.0 9.2
10 19.2 17.5 18.8 19.0 19.5 19.9
11 26.0 22.5 27.8 26.5 27.8 29.0
12 33.0 27.8 35.5 32.5 34.5 37.0
13 40.1 32.5 42.5 37.5 40.5 45.0
14 49.5 39.0 51.0 46.5 48.5 4.0
15 68.2 54.0 66.5 62.0 65.0 70.1
16 91.0 74.0 91.0 82.5 86.0 92.5
17 131.0 105.0 130.0 120.0 125.0 129.0
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Figure 6 Schematic diagram of constant diameter

segment positioning
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Figure 7 Schematic diagram of variable diameter

positioning
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Table 2 Change slope of shrimp appearance

B 44 PR AL (k) V)& (R
IR U LA P i 0.070 5 0.977 6
TR X 4 rhf /N 0.065 3 0.931 6
FEHLA % 1 0.064 8 0.968 4
FEHLX % 2 0.067 9 0.972 1
FEHLX % 3 0.062 9 0.987 3
FEHLXT % 4 0.060 2 0.961 4
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Figure 8 Effects of directional roller and horizontal line

clip angle on the success rate of positioning
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Figure 9 Effects of rotational speed on positioning

success rate
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