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W BEIE 4 mm , SUAF-E 8 1 40 mm x 20 mm x 2
mm (1] 304 AEFEW BB, FEFERTK LS
m. 550.9 m BEO0.3 m, TA/EA#H KT 0.8 m/s,
PHRHERER 50 kg, WL 1, AT CERRE R GEAL T XL
A& b, B ERAR R P9 RCE BRE, AR T
[ G343 . TAR R @ 2ok 42 i 7
BrEPR R GE O i AR SRS R RN
TRk AT AL SR 90 A0 £ S
PERHIIT A2, SE a8 S 50

LU BIFESE; 2. ER AL 3. R4 4. D0 fes 5. IRSIFESE;
6. K FEAR; 7. PR 8. s 9. MR fh K 10 52
SR VL ER22 R T 12, 0595 13 i0RHEE; 14, VA

1. U-shaped bracket; 2. DC motor; 3. Clamp; 4. Eccentric wheel ;
5. Vibrating bracket; 6. Rotating bracket; 7. Bait box; 8. Box
cover; 9. Outer spherical bearing; 10. Pivot bracket; 11. Flange
discharge port; 12. Stainless steel square tube; 13. Throwing disc
14. Hull
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Fig.1 Schematic diagram of the assembly structure

of the boat feeding equipment
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Tab.1 Key technical performances

Tt H Project Z%) Parameter

15 J5 2 Feeding method PR R
I K#ERHE Maximum load/kg 50
SR .
Maximum amount of feed/ ( kg/min)
I8 75 Noise/dB <60
A o

Working boat speed/ (m/s)

2 PAEPRE RGBT

AR Sh SR 2 — 2 50 kg JiT
IR, PR S R T AR T R T A
RN LI Bl ) AR R RERE A AR KR Bk ik,
fifp Rk — [, it TP R R ST, B SR
BEPETERIA O L B, A5 DI RHART EDREAS B A T
SR AT AN 4 EE 7 T R A 3 BN R B
MESE o PR ST B o IR SIHLA SCHERIRY
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A7 Sl i Ul e 2l 7 A 0 Al By e A 22 il ik
b 7R e 5 S A R A 138 ) PEDARHA U 1 , A
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SRR, 2 B R EOR T R R AT LU 1 i
it SO LB BRI ATL A S o
FEDUE Z 8] B, S8R S 2 R T
BHEK

=

N :

9 3 4
9 1

LU BB 2. AL 3. R4 4. 085 5. RSB
9. SMERTHFERIR 5 15, BHAIR
1. U-shaped bracket; 2. DC motor; 3. Clamp; 4. Eccentric wheel ;
5. Vibration bracket; 9. Outer spherical bearing; 15. Casing ramp
B2 TFHEXHBRZHATEE
Fig.2 Schematic diagram of

balanced dithering system
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Fig.3 Eccentric mechanism
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Fig.4 Mathematical model of moving

mechanism of shaking system
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i sina T B S [A], i -
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PN FRAL A T [ s b, sl S e i 81 2
AT 0, BOE R G BB S

Sm;=m, +m, +m, (10)
A emy iR, 50 kgs my R TR ,3. 2
kg; my AHEENFEIR,S. 1 kgs my RO RS, 4
1.7 kg, BRHEH 60 kg,

1. U B4
1. U-shaped bracket

5 BHEBEETRE
Fig.5 Schematic diagram of motor fixing
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Fig.6 Schematic diagram of the balance

rotation support torque
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0.04 _ce 77 N

L
> 4B — .

(1) 5 F, _GxLl =600 x =215

KL, SRR RS 0 FE RS ,0. 349 m; L,

MRS EIFCAREFRAYRIL 0. 618 m; Ly S
FIRHRHIES,0.269 m; L, NARIRE.L SIS
HLL RS ,0.04 mo YELHLAE TR T il =
LS mm B, 5T BRI F o PR
AN
M=F, x1=1.03 kg - cm

TR, 7R 20 CF S HHL 12 V i
FeBPRh) TAES LN 2 Fras. X He A s AL
HIHE LA 123 F S LA E iR (TAE 30
min) fi§ &0, PEHX 80 W LR 4 %E He 3k 2 600 v/
min HEHH 2.5 kg - em GRTHE/NEY Y80 HIAL
VER RS AL
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Tab.2 Alternative motor working condition

TIE DI e e WUE A e | ., .

s & DB AF%J_ il /x!‘:* i 1 ik%J_ SIEIEE B
Rated Rated Rated Load

Motor Motor  Loss/

el power/  speed/  torque/  speed/ T/°C o

mode W (r/min) (kg * cm) (r/min) ¢
Y50 50 1 300 1.8 775 45 55.3
Y80 80 2 600 2.5 1793 42 50.7
Y150 150 1250 7.0 1120 38 30.0
XD3420 100 2 400 2.0 1842 60 42.9
R77120 100 1 900 4.5 1 653 39 33.9

2.3 (EBAELN
2.3.1 HERSSE

HEPA S 50 2R A 7 E Y S, B I&T 7 P
o AREAR PR IR Bl 5 B FAS E M EOR, e 40
mm x40 mm x 4 mm ffj §AR 1% P FRAE (RSB,
Mtz ) F EZEPAER LA o i 3R
A U [ A A, TR 3 2P g e HE AR
PR R ER G T Al 7 3 30 B L, 9814 S S A X
THRARALILAO AL E, LA 18 B R 52 B AR AR
HL, HECP B BICR .

SCRME N ARG BRE o, MUK Z 1H
B ARG A ST, B B EREh R 0 w2
Wi, Bt o A S5 T 7 B sl 1 AR BEL AR 8, 255 BB SE0S
SO Syl E DA QO T 7 A LA AT At . ol
o ST ZRTRAR AN R e P BRI AR, AT RS2 AR R AR
1) A3 M0 — S P Al 17 A R S AR A B 7
WA ERITAC &, PO Y D 3° ~ 8°, T A
— B HHERIE T R AT, IR B3 e S
SR SR R
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Enlarged view of the outer spherical bearing

6. FeZHTAL; 10. S5 16. SR A T L

6. Rotating bracket; 10. Pivot bracket; 16 Bearing seat reserved
hole

B7 fEEZHTEE

Fig.7 Schematic diagram of the force of the frame
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AR Sl A AR TR T B R R
B IG kG HORHE A T B T SR e
RHORENE ™ AR FR VR B A 10°
(AR R A, & 8 Firzm ot RE 14l 25 X B v O
35 mm, FORE R FARS 1) fli AR, T ORHE i 40
mm X 20 mm x 2 mm AP E B, B O g
vk 2 A ST IR R B, O (AR, RIS
HIFRIT 300 mm x 200 mm L FAA 1A 5 FELE Kb
it 2™ o RV AN 614 mm x 420 mm x
360 mm , LRSI BR UE 2 5 PEORE (52 bRl 4 25 FH %
JE Ry 720 kg/m®) PHE S BRAHA E U

{M: pV

12
V=V, +V, (12)

. 1
it'?:Vl =S h, =7[H_H1J +(H-H,)LW,V, =

1 [= 17 Y SR/ Wivan Y s 22 B
SZhZ :?thll 9L\W\H %ﬁuﬁ*’l’*ﬁ W%Bk\y_ﬂx\[ﬁ]

JGF my Wy O RO R A R, m B,y (H, 4y
B AR AR P LR AR R R B, my 4
Ko,m; b V7 BRFREIE O 00 B S, m; hy
HARRS TRV 35 A 10 2% B HR A R BE 22, m
FRAFEAR R AR PR AN 52.56 kg, KT
50.00 kg, filf B K o
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Fig.8 Schematic diagram of bait bin size
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3.1 REERBEBSMXFE

WE 9 FroR, sEATREHLIN T, WAL 28 A
AR925 - finh 384 3% I 33 1 . HT-38 2T 4 il AN
PWM fik b i o 42 ol 25 43 DU A4 | B IR e F
U8 (KL 20 A) XFHRE T 2 50k} 50 kg (i
PR A B AORE , T BR WL B IR 2R 52 ) /KA ,2 m x
1 mx0.01 m "5 B RARPL RS CRS B 0. 1
g) Jii TR

9 HHLTRILE
Fig.9 Bait feeding test of prototype

VRIS SN W A S =B [ RE R
BRRE TORHE RS 4/ 2 5k 1Y 66. 7% 4T
S, di/ NG I B RGE 2 40 mm x 20 mm (G i
WK, 46 /0N U9 I B FF 11 k5 26 Ry S B R I
FURRHER Y 50% , BT k0. 7 kg/min, 48
RSP T A4 kg/min)
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UxI (13)
n

H R N 0. 507 , B S brTh ZP =
33. 14 W, /N T 405E iy 1 D 38 80 W, AAT & LY

P=

it o IR TPk 50 kg, 48T 6 A1 S E
5TRRERR, H 20 & 2L 20 kg T B
FREETHA, B IR 3 iR .

*3 FTRMETHRIARK
Tab.3 Pivot position bait feeding test

SR ety _PRHER Bait rate/ (kg/min) MU Average Current/A R sgflf iy BeweR
Pivot position/ No-load BT 10 %% J5 10 Zp%h B 10 4380 J5 10 434h Average baiting/  Average Breakage
mm current/A  First 10 min Second 10 min  First 10 min Second 10 min  (kg/min) current/ A rate/ %
- 100 1.1 1.13 1.01 0.75 0.85 1.07 0.80 0.12
-60 1.2 0.91 1.03 0.85 0.9 0.97 0.87 0.10
-20 1.4 0.76 0.70 0.9 1.0 0.73 0.95 0.10
0 0.7 0.55 0.56 0.65 0.6 0.56 0.63 0.11
20 0.7 0.37 0.39 1.0 0.7 0.38 0.85 0.08
60 0.9 0.79 0.53 2.5 1.3 0.66 1.9 0.10
% T4 sy —=— HI105344 FRBEE Baiti te in the first 10 minut
Lﬁﬁﬁk XTI SRS TR, L 1076l FRIHEA Bt ing rete.in tho second 10 minstes
BB AR RN L AR A T2 I8 (I 10 ~ 11) .l &l 10 —o~ PHYfH Average amount of baiting
o b N —*— WP Breakage rate
AL, - 40 F - 20 Z [ ZRAHAE, iR R 1.4
A, LRI 11 S0 B B S A i s, £ 1
SRR, 140 2 -20 HEA § 1o
SR E 208
ST S \ STy N S 3 ¢
Pt O T, DL EVA YRR AR A AL ER £ 0.6 /
MR BEARAR 277 25 19 R Rk 25 . 00 R4 I @ 0.4
10°, WL TAER S 1 793 +/min, 2 S [ XF4FEFSO = 0.2

kg (GEBRAE AR ) , ORI 20 min, 43511 5%
AU VJE 10 min FREME O, B 3 U0 Rk iR
SEEME IR ERE R 4 R,

SRR R AR, v AR B L B AE 1.0 ~ 1.5
mm Z A0 RS TAERE,2. 0 ~2. 5 mm [ 36
PBhRIZN . X A7 o0 A AT A5 O & 5 T R
BSPRRITERE(E 12 ~14) . HE 12 /JLE
W FETE 1.0 ~ 1.5 mm B NRFRTGEE ,
PR BT TR 2B AR, FE 1.5 ~2
mm ] 8 A AHZE  (H L X (A4 3] 75 i 60 dB,
HNE 13 7] LAE AT JE f I o 3 2tk BT H
FASE , BT 14 AT UL A 0 B i O i IR |
Fho it PL EA TR, BOFEE 1.2 mm S i
DB E A B

*?00 -80 -60 -40 -20 0 20 40 60
XA B Pivot position/mm

10 FRAZSCETRER
Fig. 10 Average bait feeding velocity

of different pivot positions

2.5 Ri104MEh s

Average current in the first 10 minutes
o JE105 BRI IOME
2.0 Average current in the second 10 minutes,
—— 23 No—load current
—e- Eﬁﬁi‘]ﬁ Average current

HJi{E Current/A

0.
*?00 -80 -60 -40 -20 0 20 40 60
Z B Pivot position/mm

E1l FAEZRCERREEZK
Fig.11 Current variation of

different pivot positions
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Tab.4 Eccentric shaking distance and bait feeding amount test data

- TR Feed amount/kg L (E Average current/A TR R WP
I.L‘ s Bl 10 434 J& 10 434h Hi 10 404 J5 10 434 Average baiting/ Breakage rate/  Average noise/
Eccentricity/mm . ! . ' ! . .
First 10 min ~ Second 10 min First 10 min ~ Second 10 min (kg/min) % dB
0.5 8.236 6.206 0.65 0.60 0.722 1 0.23 40
1.0 8.726 8.066 0.50 0.45 0.789 6 0.25 41
1.5 9.35 7.324 0.80 0.85 0.8337 0.47 60
2.0 16.392 17.556 0.95 1.05 1.697 4 1.22 73
2.5 20.58 22.716 1.05 1.10 2.164 8 1.50 79
o U028 PR
95 Feeding amount in the first 10 minutes _
o JEIOTB TR . 3.3 HHRELE
20 Feeding amount in the second 10 minutes .
— PR N T 320 Bk S B W Fh B AL Al

Average of bait

—
)]

F#lE Feed amount/kg
o o

e
1.0 1.5 2.0 2.5
fRrE Eccentricity/mm

.c>0
[$a]

EF12 AERRECETHTRE

Fig.12 Bait feeding amount of different eccentricity

AT LOZBl LRI
1. 11 —=Average current in the
L0 first 10 mi‘nutes
< JEL07r i RISE
S 0.9} —Average current in the
5 second 10 minutes
50.8
=
; 0.7
2 0.6
i 0.5
0.4
0.5 1.0 1.5 2.0 2.5
{@>& Eccentricity/mm
E13 FEFECETHERE
Fig.13 Current value at different eccentricity
1.6
g
o 1.4
]
~ 1.2
()
®1.0
E
o 0.8
&
0.6
H
# 0.4
la 0.2
0.5 1.0 1.5 2.0 2.5

i t» & Eccentricity/mm

B 14 TR R TERmRE
Fig. 14 Bait breakage rate at different eccentricity
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BOR, T 2019 4E 5 ] 28 H A7 M , 2% /K Bk
K25 210 m, 5 50 m, [{FIZ)H 10 500 m*, KEEL
L5 m, W& 15 fis . iR R AT, BOX .
TR

B 15 FERBRFAFIRE
Fig.15 Bait casting test in pond

G323 FF R 2P I 0 I B 2R G
ATRPERR ISR . 40 E DA ] 4 S5 S 7E A
F AT AR, WA R R 5 3 e TAE
B G 6 26 AN S B A a0 R
OB REEY SO BB EBTT. AR
T A 0 i 2 R S P ROIR S T MR 2 A

Wz K R BE AR AL B Ry 10,2 em, AR B iz
IKIREEARE A 7.3 em, 5225 FEAIG T SEE 2207 1
FEMIXERE 42T T BKBhR0R

e Rk 5 PR, 25 AR L. 2
m/s 3 Tl BN BN A 1. 03 m/s, TORHAME
1.63 kg/min, $}EF R Go 4R 2% Wi 1) 5% i 21 {E
F0~0.2 m/s, m] LUF B PO i A £ i, LA
PO/ IMIEHEIACEAR 2.5 m S i 2 R .
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V _1.63 1

=4.5g/m (14)

AV oy R R, ke/ming Sy 43 ik
S T AN, m®/min, I, — AN TR
P4 hm® SRR AT E L h gy A 1
ERMEF R R GO AN B 4 hm® FEAE K 1A
LY 30 min, R 50%

x5 HBRFAHIAE

Tab.5 Field test of feeder eccentric shaking system

BE g gk o R TR

=1 ; .
75 Weight/ Speed/  Feeding Tur.mng Ave'rdge
No. K (w/s)  time/s radius/ bait/
8 ° mers m (kg/min)
No load 0 1.2 0 2 0
ETRR/N
The first time 50 0.95 1765 1.8 1.7
o
COZI g s Ls 1s6
The second time
¥iE

50 1.03 1 460 1.65 1.63

Average value

4 &g

WRAE PR R g e B, it T AR LA R
TSSO B ST OB A i O S LA, LU A
THLAIL i O 58 M BCHE SO Eh R S s A, il ad
FANFCIR TN X PR EL 3l SO B PR R G e sh i
822, MR 3 7™ A= 400 4 3l RE A% 128 21 48 X Bk 10°
VUSRI, 4G RTINS CEPRL A
LR STTORE, v 22 R O R A i AR
R T S S B, AL T PP R S
BB RCA BT, 0 A 4R Bl R 5 i i Y 5C
2,584 PO B 1.2 mm, SRR P AR AR
fy WA BCRERESE T IR T R AR RCR . il
LR ALAL 73, SCAE AL A s (- 40,0) I,
AT RN 1. 03 kg - em, P& HIAE D5 80 W A
FEFEHE 2 600 +/min Gl THE/N Y Y80 HUBL, SEPR
ATk 33,14 W, HEA G HA 3 6k .

BIAR AR LW, Bk R SR A T AR
PR TR A i, RGO EAR, TAERE,
TRREAR 1,63 kg/ming WA T B RIZ KL
VITERE 5°Ff BEHE N , SR5te 5 e 7 I B2 A8 A fEL Y 2%
IR, B ORRE A 1. 03 m/s, Ab T
F R H ARSI o AR £ A O AU B 85 ik
izl eI 2 W], i TR 0 A, X

PR M A/ 4 G XFRBE T il B R T 0.9
m/s, 1] LAIEH 6] o A SCBETH 1 X b 2
B UG RUBHL /N CRORE AT mRE RAIR, S U 4E
I, Al AR A PRRHR 2, 3% P e AR 1 R B
K- APPSR AR P ik B I, T
AR VAT O ] 3 5 R R AT 222, i PR LA B
WAERRE S TERERRE , AT FEA [ AR L5 i
PEATRSAE

Sk
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Design and test of balanced shaking system for boat-borne bait feeding device

HU Qingsong, ZHENG Bo, CAO Jiarui, CHEN Leilei, LI Jun, RAHMAN Hafiz Abd ur
(College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to solve the problems of high crushing rate caused by carrying traditional feeding machine
directly in the boat-borne shrimp pond bait device and the deviation of hull center of gravity greatly affecting
the draught depth of propeller in the process of feeding, a balanced shaking system of special feeding device
was designed. The system makes use of the motor to drive the eccentric wheel to rotate to produce the
difference of the cycle change, and makes the feed box jitter as a whole through the compound action of
several support frames, so as to ensure the uniform feeding and reduce the breaking rate of the feed at the
same time. The whole jitter feeding mode with adjustable fixed fulcrum position of the system was adopted to
realize the long distance lossless feed transportation, which solves the problem that the tail driving part of the
hull changes too much waterline due to the change of the center of gravity position, and makes the driving
efficiency of the propeller more stable. Through the mathematical model of the shaking system, the optimal
eccentricity of the vibration system is obtained. The optimal point position analysis of the squeezing device
bracket is carried out by the torque balance equation. The motor energy consumption test and the design of the
rotating bracket and the box slope were carried out. The calculation and analysis show that when the
eccentricity is 1.2 mm and the fulcrum position is ( =40, 0), the DC motor is used as the vibration source
motor with the rated speed of 2 600 r/min. The actual working power is lower than 80 W, and the feeding rate
is close to the average value of 1. 63 kg/min. The field test shows that compared with the bait tank at the rear
part of the boat, the variation of full load and no load draught in the driving part is reduced from 10.2 c¢m to
7.3 cm, and the average working speed of the feeding device is 1.03 m/s, the feeding was uniform and the
crushing rate is low. The system is suitable for field environment, with low cost of production and
maintenance, simple and reliable structure, and it is easy to popularize and apply, and has high practical
value.

Key words: Shrimp pond breeding; boat-borne baiting; propeller draft depth; crushing rate; balanced

overall shake
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