FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2022.02.014

HSHBE M BE 24 | 2022 F 2 A | RS

INF MR Sk BB RE | 3 B i T A il B

Design and test of head and tail orientation device for crayfish
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Abstract: Objective: To solve the difficulty of head and tail orien-
tation in crayfish mechanized treatment. Methods: A crayfish
head and tail orientation method was proposed by using the
difference of crayfish head and tail shape, which was composed of
a roller conveying and grading mechanism. The morphological pa-
rameters and orientation mechanism of crayfish were analyzed,
then a simple head and tail orientation test device was designed
and manufactured; Taking the orientation success rate ( head
down capture rate and tail down pass rate) as the evaluation in-
dex, the effects of capture net angle, orientation slot width and
mesh size on the head and tail orientation of crayfish were ex-
plored. Results: With the increasing of mesh angle and mesh size,
the capture rate increased and the passing rate decreased; With
the increasing of the width of the directional groove, the capture
rate decreased and the passing rate increased; The optimal pa-

rameters of the angle of capture net was 55°, the width of direc-
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tional groove was 4 cm and the mesh size was 12 mm.
Conclusion: The design of head and tail orientation device for
crayfish is feasible.

Keywords: crawfish; head and tail orientation; angle of the cap-

ture net; capture rate; pass rate

INTEUR ( Procambarus clarkii) , 1 FR 78 (K 5 BE 0F , T
AR R HE 7l B A 2 s SR A e LA O T
KU RN SR TR AT B Rl T AT L5
T > 55 Bl AR W o 0 L R T LR L T ELAR £ A
M A TAE R RS . 56 T 0F 38 19 MUK Ak i T BF 5 3 B2
A TR TE X IE T AR A — 287 ) B B R 2 R R B SR Al
PrER G B RS AR XN Je AF BB AL A A 2R
BT R LR B ST VRS T O R
S o K= R ALMAL I T A T 52 = BILAR AL E 1) . H AT A O
SISk R T MBS A B g e 2t H L i LB
X /N MR T A 4 T S o Al B A 0 o B ) s 1) BIF S A
FGEDTI RN T R AL AL Sk 8 E 1) ¥ TR ME 22 A 7E T
B ASFHE S XTUF MR 2R AF A B R 22 5 /N I MR IR B A K
SKRBE /I S MR KL 5 A0 MR 2 L B3 5E 1] 5 U/ T
URRHD S R G R R 2 RIE, S BRI B B AR
Fe M BN T E 1) EBE 5 [/ g MR MR B A L AN T
TEABGEHOR L SE T8, AT 5/ Jg MR AL AL Sk R A€ 1l i BF 58
W AR DLHRGE . AF SRR N R R Sk R A 2 e 4R s —Fb
ANTEBR Sk R RE 18] 7 vk /N T W Sk S 1) 2 L EAT BT S
BRI DU S /N g B ) 5246 1O BIF A @ AR 48
1 /iR Sk e s 1) 3 ¥ i v 9 1 Bl
1.1 SEEmMEESELEN

ANJRHR K R A 1] 26 T b VR i % A LA L Sk R E
1] AL AL B AH OG5 B ML RS 20 1 HC R RO AN 8T 1 R .
1.2 kEEmHA

ANJR U Sk R E B HLRY H Sk R JE T i 6 L b A R
o l LA RO R R B0 T E SR AL, Sk R 1) ik

81



82

AREEEEEEHE FOOD EQUIPMENT &. INTELLIGENT MANUFACTURING

7 2 BT 1) 9 B i o Y bl — S B0 1 Sk R E )
R e B AT 2 5 3K 25 1R ME T 5 B A A7 568 58 114 28 4 42 44
e e g M)+ 4 8 SN AN Z0 5500 2 190 A4 i o 4 10 25 Bt R
THRE T /N TURR . Sk B2 r A T O PN B E K
R PAT T 58 A 1) P9 A 9 b o Sk R E 1l A9z B it
P R AT LRI B 8 2 4l 42 R

I#l

s

iy
A1 PRIFKEZOREFKRLRA

Figure 1 Structural schematic sketch of device for

crawfish head and tail orientation
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Structural schematic sketch of single head and

Figure 2

tail orientation mechanism
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Figure 3 Working step 1 of head and tail orientation
device
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Figure 4 Working step 2 of head and tail

orientation device
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Table 1 Parameters of directional slot
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Figure 6 Force analysis of crayfish entering orientation

groove head down
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Figure 7 Force analysis of tilted crayfish entering

orientation groove head down
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Figure 8  Force analysis of crayfish entering orientation

groove tail down
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Figure 9 Force analysis of tilted crayfish entering

orientation groove tail down (a) /NJEERS AR
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Table 2 Measurement results of crayfish body size cm
T WR K B CRLAR O
L, Ls L, Ls Ls D, D D, H,
7% H
2.94+0.3 1.9£0.2 1.1£0.2  9.6+1.1 7.1£0.6 2.0+£0.1 2.140.2 1.1+0.1 5.64+0.7 5.240.6 4.540.3
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Table 3 Measurement results of crayfish body weight g
e W S o W TeUFE IR R E R KW ERC EEYED W ERCEEED
29.80£3.25 2.57+0.53 0.847+0.41 7.71+1.37 9.31+1.11
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Table 4 Factors and levels of orthogonal test
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Table 5 Orthogonal experimental design and results
EHIES BBV
K A B )
/% /%
1 1 1 1 90 94
2 1 2 2 92 92
3 1 3 3 92 92
4 2 1 2 94 92
5 2 2 3 96 88
6 2 3 1 92 94
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9 3 3 2 98 88
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