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Design and Experiment on Prawn Single Separation Device
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Abstract; The directional feeding of rotary prawn peeling machine depends on manual work, which has
the problems of high labor intensity and low efficiency. Feeding one by one is the premise of realizing
automatic orientation of prawn. Aiming to discharge deheading prawns one by one, a prawn single
separation device was designed, which was mainly composed of clamper, guide spoon, roulette, back
shell and transmission mechanism. Based on the geometric dimension of deheading prawn, the structural
parameters of clamper, guide spoon and other key components and the speed range of the separation
device were determined by analyzing the shape characteristics and pressure conditions of deheading
prawn. Single factor experiment was carried out on the experimental platform of the prawn single
separation device, treating the rotation speed of the device as experimental factor, and the repeated
discharge rate, leakage rate, damage rate and discharge rate of prawn as indexes. The working process of
the separation device was analyzed by using image capture system. The results showed that the optimal
speed of the prawn single separation device was 20 r/min. At this speed, the repeated discharge rate,
leakage rate, damage rate of prawn and discharge speed of prawn were 9.2% , 7.7% , 2.5% and
164 pieces/min, respectively. The structure design of the device was feasible, and it can turn disordered
prawns into single output status. The design of the prawn single separation device can provide technical
support for the mechanized feeding of rotary prawn peeling machine.
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Fig.1 Structure of separation device
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Tab.1 Geometric parameters of deheading prawn
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Fig. 14 Dynamic stress analysis of prawn
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Tab.2 Experimental results of single separation device

et/ R iR RER HERER/
(remin~") % % % (Hemin~")
10 8.3 5.6 1.0 82
20 9.2 7.7 2.5 164
30 9.7 9.9 5.6 232
40 17.9 14.5 10. 8 331

1% 2 WL, A B I, TEHER e HE R
P 2 RHE R R 1K

MEGH L 30 o/ min J5 | B 0 PR X I 28
T8 B XA BSF 1) 405 2, 22 A o SR A 3 B IX R e A5 B 1
HMHENT =30, RECRT1A) B2 JIF
BT 30 o/ min B T HER AL,

e R # R 1 e S A 0 R R B U HE Y 32 R

VAR e A R T R AR T HE S o A RORE R
PR IX V& XTIR 25 5 5] AT R IE R = A il 4 TR
B A T 6 i 0 % 10 X IR L T 5 5 B v 23 S N 5 e AR
JEEJEE o B TP N n R G 4 Oy R EE A Ty, O
IRBE PG 2 o Bl AE 10 ~20 o/ min B B 5 A 8 5
3% Ak T ALK .

B TN 2 4R o BT B[] P 2R 2k HE R 1Y e
AR, SO R HE R 2 Y A O i A
PR HER R . N SEBR AR 77 AR R HERL R
o T

P L 25 5 75 18, X R 38 JH 43 8 ke i ) e A e o
20 r/min, X R A TEHEE N 9.2% Jw HEE K
7.7% JFEREA R H 2.5% BB R r B ER
HEkHE# AR 164 H/min,

6 it

(1) M4 X AR SN E e v, it 1 56 T i 4 =X e
Fr 5B r LR ERE H o B B I8 E R
Xof MR 2 L TG e IR 25728 O 7 H it AR A ke T
XU IE I A SR ]

(2) B 1 X HF 2 2 p B 2% 8 R 32 245 4
KSR, i R R AR R G 0 83 E 19 AR
WRRPEAT T o0 B, 45 2R 3R W% B A5 A B 2

(3) X xJ R 2 gy 8 2 AT 1B R A,
Aot HG B {0 B 3R 20 v/ min, 7RI 30N HHER N
9.2% WHER N 7. 7% K ERBLAR R N 2. 5% AR
WK 164 H/min,

2 £ x #

(1] Ak &l i BUE R, 2015 i E ol LML deat: dERl T R, 2015.

(2] Mk, Bl WARU, 5. 2015 5] RAUR 7R RIEH SR EWLT]. AR R, 2016, 43(6) ; 18 -22.

[3] ®EX, skFE, EFEN, & IR T AR MR S 0T]. RYLIIGE, 2014, 36(7) . 42 -45.

ZHAO Yuda, ZHANG Xiuhua, WANG Zehe, et al. Discuss and research on shrimp mechanical shelling technology [ J].
Journal of Agricultural Mechanization Research, 2014 ,36(7) :42 —45. (in Chinese)

[4] skFE, EFDE, CRW, & L0 fpfk x dr s Ly ot Sk (1], el TR =4, 2017, 33(20) : 284 -291.
ZHANG Xiuhua, WANG Liguang, YI Jinggang, et al. Design and experiment of shrimp backside cutting machine formed by
belt clamping and conveying[ J]. Transactions of the CSAE, 2017, 33(20) : 284 —=291. (in Chinese)

(5] Zsrk, diedd, R, % SURAXIF 32 mikm S et l)]. &f 50, 2014(3) . 94 -97.

LI Yingxin, CUI Baojian, YI Jinggang, et al. Test and research on double roller shrimp grading device [ J].

Machinery, 2014(3) : 94 -97. (in Chinese)

Food and

(6] ®PJe, sKkFAE, EP, S JeT X 0ROk BURFAE /9 5 1) HE e 3 B R B0k [T ] aRgRll )2, 2015, 43(8) @ 394 -396.

(7] 8%, FEI, EF, F WRFEXGIFELBIRLT]. e R#= 4%, 2017, 40(1) : 97 - 101.
LI Duo, ZHANG Xiuhua, WANG Wei, et al. Experimental study on the dual-roller squeeze device for shrimp head cutting[ J].
Journal of Agricultural University of Hebei, 2017, 40(1): 97 = 101. (in Chinese)

[8] BETTS E D. Shrimp processing machine having improved cutting structure; United States, US4414709[ P]. 1981.

[9] BETTS E D. Shrimp peeling machine and method ; United States, US4769871[ P]. 1986.

[10] WIMBERLY J. Peeling with self- adjusting rollers: United States, US7811157B1[ P]. 2010.

[11] RGREN, DIRE, E5W, 5. XeFmITR& RS AR T]. B R4, 2020, 41(1): 2 - 11.



5 113 R 25 . XTHFZ Ry 2 it 5idk 365

(12]

[13]

[14]

[15]

[16]

[17]

[21]

YI Jinggang, MA Junyuan, WANG Zehe, et al. Status and development of shrimp processing equipment[ J]. Modern
Agricultural Equipment, 2020, 41(1): 2 -11. (in Chinese)

SR, TEB, /S, 55 SR IRRI7E T2 R e O iR BB sgm [ J]. ol T4k, 2012, 28(17) .
287 -292.

YI Junjie, DING Guohui, HU Xiaosong, et al. Comparison of shucking techniques for white shrimp and its effect on quality of
peeled shrimp[ J]. Transactions of the CSAE, 2012, 28(17) : 287 —292. (in Chinese)

AR, WIELL, B, S IR R SRR T i SR T]. B 5P, 2015(5) ¢ 132 - 135,

HAN Cui, ZHANG Xiuhua, LI Na, et al. Design and research on compliant for shrimps head cutting[J]. Food and
Machinery, 2015(5) : 132 = 135. (in Chinese)

KFE, B, MELR, . XFEF T ERR 5 LSBT B[ T]. 4l TR, 2014, 30(14) .
308 -314.

ZHANG Xiuhua, ZHAO Qinglong, ZHAO Yuda, et al. Parameter and pretreatment condition optimization of dual rollers
extrusion peeling device for Litopenaeus vannameil J]. Transactions of the CSAE, 2014, 30(14): 308 —314. (in Chinese)
R, skFAL, B, . AR ERE LA BT LT]. LaR AL, 2016, 44(7) : 410 - 412.

KL, EPEA, KRNI, 5. BT EEERRE AR SO R ISE e W [T ] bR AR R, 2015, 38(1) ¢ 122 - 127.
ZHANG Xiuhua, WANG Zehe, ZHANG Lili, et al. Wheel directional device for shrimp based on the friction characteristics of
it’s back and abdomen[ J]. Journal of Agricultural University of Hebei, 2015, 38(1): 122 —127. (in Chinese)

A BT LA S BOR B BN AR FE LR PUN 5 B BR R W FE (D] AT WL, 2018.

ZHANG Wei. Study of online identification and elimination system of incomplete shrimp based on machine vision technology
[ D]. Hangzhou: Zhejiang University, 2018. (in Chinese)

Eail, FR, FCHE, S 55 a0 i R HERP 88 ek it 58 [ J/0L]. R HLM: i, 2015, 46(9) : 68 -76.
WANG Jinwu, TANG Han, ZHOU Wenqi, et al. Improved design and experiment on pickup finger precision seed metering
device[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(9) : 68 —76. http: // www. j-csam.
org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file _no = 20150910&journal _id = jesam. DOI: 10. 6041/j. issn. 1000-
1298.2015.09.010. (in Chinese)

ko b, 22 E 50, dmMgRe, 4. EORMAEHE JeCHER 28 30T 55 [J/OL]. Rl ML 4, 2016, 47(5) : 38 —45.
GENG Duanyang, LI Yuhuan, MENG Pengxiang, et al. Design and test on telescopic clip finger type of metering device[ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47 (5): 38 - 45. http: / www. j-csam. org/
jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no = 20160506 &journal _id = jesam. DOI; 10. 6041/j. issn. 1000-1298.
2016.05.006. (in Chinese)

ZEAE, kP, ZRE, & A RGE RIS B S [J/0L]. Rl HLAA 4, 2020, 51(3): 61 - 68.
LI Yuhua, ZHANG Zhilong, LI Tianhua, et al. Design and experiment of wheel-spoon type garlic precision seed-picking
device[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2020, 51(3);: 61 —68. http: / www. j-csam.
org/jesam/ ch/reader/view_ abstract. aspx? flag = 1&file _no = 20200307 &journal _id = jesam. DOI; 10. 6041/j. issn. 1000-
1298.2020.03.007. (in Chinese)

XK, B, S, . A)Jem TR s HER AR T 5B [ J/0L] . R iR, 2018, 49 (34 TY) - 108 - 116.
LI Yuhuan, YANG Li, HAN Ying, et al. Design and experiment of spoon-clamping type metering device for faba beans[ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49 (Supp. ) : 108 — 116. http: / www. j-csam.
org/jesam/ ch/reader/view_abstract. aspx? flag = 1 &file_no =2018s015&journal_id = jesam. DOI.10.6041/j. issn. 1000-1298.
2018.S0.015. (in Chinese)



