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Design of Screw-Driving Mussel Breeding Rope Removal Equipment

CHENG Hai, YUAN Yuefeng “, XIE Fei, LI Deran

(School of Marine Engineering Equipment ,Zhejiang Ocean University , Zhoushan , Zhejiang 316022 , China)

Abstract ;: Aiming at the problems of low automation, cumbersome operation and unreasonable configuration of workers in
the current mussel breeding rope removal process, a screw drive type mussel breeding rope removal equipment was
designed. With the aid of the breeding rope removal equipment currently used, the work environment was analyzed to
determine the pulling force required for breeding rope removal, as the basis for the design of new equipment. SolidWorks
software and Simulation module were used to carry out structural modeling and finite element simulation of key
components of the equipment, respectively, and the equipment control system was designed. The simulation results show
that the components of the equipment are reasonably assembled and with no interference; the maximum stress of the
breeding rope removal hook and the mold are 33.9 MPa and 5. 89 MPa respectively, neither of which exceeded the yield
limit of 206 MPa, and the maximum deformation is 1. 800 mm and 0.049 mm, which does not affect the requirements
for operation of breeding rope removal; the first 5th order resonance frequency section of the frame is 13-19 Hz, which
does not coincide with the vibration frequency of breeding rope removal process. The designed mussel breeding rope
removal equipment is safe, reliable and can run for a long time.
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Current status of mussel breeding rope removal
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Table 3 Size data of mussels without

breeding rope removal

) KE/m J#%/m
1 4.12 0.42
2 4.36 0.46
3 4.02 0.48
4 4.24 0.45
5 4.16 0.42
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Figure 2 Equipment structure
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Figure 3 Structure of breeding rope
removal mold and hook
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Figure 4  Finite element simulation of breeding

rope removal hook and bracket assembly
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Figure 5 Stress cloud diagram and deformation

cloud diagram of seedling removal mold
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Figure 6 Mode shape cloud diagram of
the first 5 modes of equipment rack
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Figure 7 Equipment operation diagram
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Table 6 Parameter comparison information

summary of two breeding rope removal equipment

HE® AR T e i ML T

wak es R owaw DR b

A 20 2 0.75 PLC ¥:s1l, B 7
TR

L 31 3 2.00 AT rap® 4
SRR

3 S XoF G AT R, WA S B A A B AR I ]
(AR 2 1) B IS TR ) 249 8 o fr XD e e A Y 273, 19
WPRIZY 11 s, i B SR AT A% 3l 0 “ AR AR R4 ) ™ ¢
P, UL RA O 46 fa] 3 v B3 25 F AILAY 37. 5% , [ i)
A 1 AN L, ik — 2D BRI A, R X
VB LR ] PLC 5], AR Ho 4 i =R 150 4
TN UVl 35 B AT MR BE RAIG o e 3 M g RS
R, B o T A S 6 R R 4 3 m? B,
SR TR 2 E 1 158 4 190 R s, 5 X6 98 A% T 9 Jn 23
F EHTE AT A AT
6 it

WEAT A Bl e DL A v B 4, J2 %o AT AED 1 B 4 1Y
— PRt M VR BR 22 AT A 0 R R R AHE )
P, BRI A BB IR TE AE ) R B, S i e R s i . IR
R F ] SolidWorks BRAF X A HEAT T = 4L, [F]
T EE A A D P B R R B R L AT R T 0 A
XPPLZRGEAT RS I3, 4l R W] AH LR T R
el ISR B, AL AT S B AR AE 13 ~ 18 Hz 2
), R S R b 7 A RO IR SRR L, B AT
[AE# fbiztT. R PLC Rl IR AL, B sh LT
E—2P 4R IR B B CH B I R 20 20 s,
AH EE 2 il ST B AR, ROR AT H 8 30% Ay o BRI
(] PR e DT o) 7ol Ak R TN R AT SR A AE B Bl
AEFREAN L N DU 22 S5 [ 7, WA ) v 18 4 1
et AR D7 SR B, 2 TG DU LR AA
HEE L,

SE
(1] ZFF BIEHERNFRID]. TH: T ¥ A F,2006:1 -10.
(2] Ry & BeymTAAEIFAI]. kA A,2003(2) ;30 -

31.

(3] B&X,ZH, &KL, % BUWn AR RERLI] & LA

#1k,,2013,40(3) ;51 -55.

(4] XZ, ZEA RBNERRIN MK ELBHRA[I]. B

BREER(BHEEE TR ,2002(2) ;147 - 150.

[5] K¥#mvagEER #EHVFEM] L. # ER L ER

#,2018:33 - 73.

(6] ek PR3, R4, 4. BRom 6 W T4 b A 35 & 7 36 3 R &

[J]. # & i & 5 47 ,2013,3(3) :88 - 92.

[7] #EzW BRAF, TR, HEAF S IHEZAFHEAS X

RJrw 1], & LI KA ,2005(4) :8 -9.

(8] L ME,EBHX % ZENEWTIRELRAELI]. T E

& 7=,2008(3) ;73 - 75.

[9] Ansco. Mussel unloading equipment[ EB/OL]. (2019-09-18 ) [ 2020-

08-20 ]. http;//www. Kramer-machines. nl/en/solutions/mussels.

html.
(T4% 34 W)



