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Mechanism Analysis and Experiment for Automatic Egg Feeding Device

WANG Shucai' CHEN Zigi' SUN Zhenkun' MA Meihu®
(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
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Abstract: In order to optimize the structural parameters of automatic suction cup feeding device in egg
processing line, as well as to fix the sync location of the key parts in prototype installation, a structural
analysis and movement simulation was made for the core part of this device,i. e. , combined suction cup
swing arm mechanism. Results indicated as follows:; the DOF (degree of freedom) of suction cup swing
arm combination which were made up of crank, gears and timing belts in series was 1. The crank was in
full rotation, rocker was reciprocating and swinging at 60°, swing arm was reciprocating and swinging at
180°; the synchronization had the angular compensation in order that suction cup parts would always be
in the horizontal state when the swing arm was swinging at 180° so as to guarantee horizontal handling and
transport of eggs. The curve change of swing arm end displacement, velocity as well as acceleration
indicated that when the rocker swung to the accessories where the extreme position angles were 146° and
206°, swing arm had a vertical up-and-down motion whose horizontal speed was 0, respectively
corresponding to crank 84° ~108° and 252° ~312°, in order to ensure vertical movement of suction cup
in process of sucking and putting down the eggs. In order to ensure the synchronous and coordinated
motion of this device, when carrying out the prototype installation, the crank must be at 96°, the rocker
arm should be at 146°, and the swing arm should be at 174°. The prototype testing indicated that the
theoretical analysis and simulation results were in good accordance with the measured value.

Key words: egg; automatic feeding device; simulation; experiment

0 3= LRGP — e L & RN [ 32 7R 2 RS
= BN T Al K B 0 1K 26 [ L A v [ po X6 2
REHESM TR ELREE" ", BiE B TE»g,

ek H: 201703 —17 &1 H . 2017 —04 - 26
EETHE: s bl CRolk) BHIFE 50 (201303084 )

EER N EWA(1966—) , 5B 408, 4 S0, B8N F AP FN THAREEEV5T , E-mail: wsc01@ mail. hzau. edu. cn
TS D3 (1957—) 9 SR W4 S0, 43 A0 2 5 TR BF 52, E-mail: mameihu@ mail. hzau. edu. cn



513

EMA % GEA S ERREEN TSI 353

W EE 19 3 FORL RS AN T [ B Ak 7 e
AT 2 — T A 0 e X 7R i T Ak B B LT
OBHEAE I N F O R A8 1 55 R R R
S R A 7 sk SRR v A

S FE A VR 2 0 8 I Ak B LA, A
Ak, WA 22 ) MOBA 2 #]  #F32 9 SANOVO /4 7 Fl
HZ B NABEL 24 /) %', MOBA 7 i 4 2 4%
ONIVA Z 3] fE 7 3 & ik 5] 18 7 /w1 &%
SANOVO 723 &) A= 7™ (1) i 8 A Ry 45 X8 85 R 1A= 7™
L o R AT LR 12 ALY |l i A
L R A A R L e, R b [ P A
F XX T 2 1 B OB B AT T BRSE,
VAN DE %"V B 58 1 — Fift 2023 W% 2344 BOX 46 1 2
& ZHANG""" FiI GARLASCHE""" 43 B #F 58 T 7K 5
FIXY 2R (1 [ Sha Ok B s g8t ok 45 W 17— Fh A
TR A AR RS AR R B % R A
FRERTPAAE S B 3l EORELIR T 19 R i S0 AT 2 5 5K 2%
F 4 IR T R S BB ML T, X AT T4
BT RIS SR B E R T — M s E A 8
AR WU, IF X ZHUR BEAT T A 20 7 F5E 3
HLRIBESE AR CR A A B 6T B R e [ A% 4

Bt X6F A [ B8, A BF 5 50 5 20 [ 40 S HE 1 3
ENT A B R RS BEAT B A, WXy &
TR A A S B R, g e s
I ADAMS iz g2 207k Hs B 454 2 8
PEATOC AL FERAE , o 45 48 RE AL A 30 35 SRR L%
PR

1 #ZMETERE

1.1 EHEH

R HIN T A 7= 2 8 Bl R B i BE Ae
B W R AR A 2R [ A A, A
IR o B AR 8 0 B R IR BT fan ks , BBl b
LA EE A T E B, T A E 6 800 XY B AR
Ml B 45 2B L RO A < K B 43 A A48 Bl ) o A A AT
BN 1 — X5 24 58 ORI, £ 45 W #4132 3 b
ZRETFACARZS Y 7 22 417 3 BE AR LA, L S 3R 3)
MR A8 AR 22 T ke A8 [ B 3 R 20 5 BILA , Jn e 2
o HARIY IS PICH B A E AR B R A iR
388 B 16 i 26 2 T AR, 2 ) e = A S UL A K F
B UL A Bh A, R A S 1) s 2 L A R AR R
1.2 IERE

FT N TR o8 X0 I A AR AR 1R 2
Bty b X 3 B — iz 3 2 W AL BN A
SR B IR s S BIXGEM L7, R E R

B MEI T AL A ) R E B HUR &
Fig.1 Schematic diagram of egg processing production
line automatic feeding device
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Fig.2 Structure diagram of chuck swing arm device
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Fig.3 Diagrams of chuck device swing arm

mechanism motion
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Fig.4 Timing belt compensation diagram
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