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Design and Research of a Kind of Egg Packaging Robot System

HE Yu-hai
(Jiangxi University of Technology, Nanchang 330098, China)

ABSTRACT: The work aims to design an automatic egg packaging robot to automatically pack the eggs based on the
general arrangement of egg packaging system, in order to improve egg packaging efficiency and shorten the
cessing cycle. On the basis of analyzing the mechanical structure and control system of the packaging robot, the trajectory of
the gripper at the end of the egg packaging robot was designed. To improve the egg packaging efficiency and motion con-
trollability of the gripper, the speed control algorithm of the gripper at the end was researched. The simulation study on the
egg packaging process was conducted, which verified the rationality of the algorithm design. The actual packaging ex-
periment showed that, the system had high efficiency, high automation and high flexible movement, etc. The proposed egg
packaging robot system is practically applied, and has a broad market application prospect.
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Fig.1 Overall egg packaging system
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Fig.2 Packaging process of egg packaging robot
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Fig.3 Packaging robot's mechanical structure
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Fig.4 Composition of control system of pack-stack robot
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Fig.5 Trajectory of gripper at the end of the egg
packaging robot
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Fig.6 Curves of accelerating and decelerating method
based on five stages of S-shaped profile
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Fig.7 Velocitycurve of accelerating and decelerating
based on degraded S-shapedprofile
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Fig.8 Velocitycurve of accelerating based on degraded
S-shapedprofile
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Fig.9 Velocitycurve of decelerating based on
degraded S-shapedprofile
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Fig.10 Velocity simulation curve
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Tab.1 Results of egg packaging test
o TR R PR
an O gy TER R EREER
(3 AffaEl/s  B[E]/s AL
1 500 497 3.9 0.18 3
2 500 498 3.8 0.20 4
3 500 496 3.8 0.16 4
4 500 499 3.7 0.17 5
5

TEFEor PABIE T 5 Fi0MS 3 70 0 256 B RHLBRCAS 14 A
JRBLAR A LAl F, FIATLL ARM 5 16) #5 F1PG 1] PLC
Xl ARG, B T — R T X8 A s &
¢, ST —MORE ARG ARG E it
It H B R0 2R G0 1 A 2 B A LA 235 44 4 il 3
GEREAT TP, R T R S A 7 4 L Al Bl
FERE, fewm TR, BRI T AR s sy, P
TRARCR,

XS HRAR A S BT T 5 EMESE, Sk T
BV BN, IR T TSP S . SRR
KU, ZAGAEARCRRE . AR S s s
PR S 5 SO BRI IR TR A LS A R 5 S BRI
Ly, BAT R T S 0T AT S

EE S

(11 ERA, O, BT SEGN S RENLE

N R G R BT[], PLAR TR 22 4, 2008, 44(2):
182—188.
WANG Shu-cai, WEN You-xian, SU Gong-bing. Sys-
tem of Intelligent Robot Detecting and Grading
Eggs[J]. Journal of Mechanical Engineering, 2008,
44(2): 182—188.

2] EMz. WMEDHPEREBE E LSBT RS 3
E[D]. BUM: #iyL K2z, 2011.

WANG Peng-yun. The Main Structure Design and Mo-
tion Simulation of the Egg Grading Packaging Equip-
ment[D]. Hangzhou: Zhejiang University, 2011.

3] #&FM. T DSP WX i1l & &3l SR Lok %
PRI 5 TT A& [D]. Bl R4, 2016.
YANG Chun-wei. Research and Development of Mul-

[10]

[11]

[12]

tichannel Egg Dynamic Weighing and Grading Control
System Basedon DSP[D].
versity, 2016.

30 KRB S A 37 ki R SR 5
HIFR[D]. ful: WLk, 2011.

CAI Wen. Research and Development of the Control
Systemfor Fruit Dynamic Weighing and Automatic

Hangzhou: Zhejiang Uni-

Sorting Lines[D].
2011.

EWA, REHK, RE. GEAB TR SRR
AW R 5K 0] ARk TR,
2017, 33(3): 265—270.

WANG Shu-cai, WU Man-lin, WU Chuang. Design
and Test of Automatic Control System for Egg Elec-

Hangzhou: Zhejiang University,

tronic Weighing and Grading Packaging Production
Line[J]. Journal of Agricultural Engineering, 2017,
33(3): 265—270.

TLNLZL. [ A 8 A A a4 L e A 55 R B2 ],
PEE ST, 2009(14): 44—45.

JIANG Ying-hong. Analysis and Prospect of Domestic
Andinternational Comparison of Clean Egg Production
Equipment[J]. Guide To Chinese Poultry, 2009(14):
44—45.

TR BEMIY . RIS EED]. PREXE, 2004,
26(12): 56—60.

NING Xin. Grading, Testing and Packaging of Eggs[J].
The Chinese Poultry, 2004, 26(12): 56—60.

EAA . BESN S GO REPL R AT [D]. BB
ferpfell k2, 2006.

WANG Shu-cai. Research on Egg Detection and Clas-
sification Intelligent Robot[D]. WuHan: Huazhong Ag-
ricultural University, 2006.

ERA, ARZEAR, SCRSE. BRI S GO e b
NZRGER A SB[, A Ak R 27724l 2008,
27(2): 335—339.

WANG Shu-cai, REN Yi-lin, WEN You-xian. Software
Realization of Egg Detection and Classification Intel-
ligent Robot System[J]. Huazhong Agricultural Uni-
versity, 2008, 27(2): 335—339.

EPALAE, XVEE4r, AP, A XY RIS fo R b 22 v
ZERI BT IE 0], HBOR O RS AR, 2012, 39(2):
311—314.

SHU Zu-ju, LIU Sheng-quan, LI Rui, et al. Study on
Buffer Structure in Fresh Egg Transport Packaging[J].
Journal of Anhui Agricultural University, 2012, 39(2):
311—314.

NG Y K, XIE Y, WANG C, et al. Development of a
New Velocity Profile Generation for Improvement of
CNC Machining Efficiency[C]/ IEEE International
Conference on Mechatronics and Automation, 2008:
313—318.

Foe, MR, W, 5. YEA NN HRE kK
SEE PRI Rk feBFSE, 2013, 3(23): 117—120



539 % 4523

fap ity . —MGEGRILA ARG BT 505 121 -

WANG Liang, YU Zhi-hong, WEN Lu, et al. The Set-
ting of a Chicken Egg Auto-check Rating and Package
Placement[J]. Agrochemical Study, 2013, 3(23): 117—
120.

ZEBER. 1 S 1 12 I A R Al R R T AL
T 22800 YL TR, 2010(9): 34—36.

LI Yue-feng. Using the "Orthogonal Test Method" to
Optimize the Parameters of the Roller Bearing of
Roller Cone[J]. Mechanical Engineer, 2010(9): 34—
36.

X gk, 2k AL LR B 22 ) 5 s BE ST (D). B
IR K2, 2010.

LIU Bao-zhi. The Precise Control Method of Stepping

[15]

[16]

Motor is Studied[D].
2010.

ERTF. —MfEA S RUMISGE L R P SE[I]. T
FEARSHUE, 2016, 45(7): 56—59.

WANG Cai-fang. A Study on Simplifying S-type Addi-
tion and Reduction Method[J]. Processing Technology
and Machine Tools, 2016, 45(7): 56—59.

W, kA HET S I Y A0 Ik L AL e i 4 ]
[7]. HLEL T.#, 2011(7): 813—817.

YANG Chao, ZHANG Dong-quan. Control of Acceler-
ation and Deceleration of Step Motor Based on S
Curvel[J]. 2011(7):
813—817.

Jinan: ShanDong University,

Electromechanical Engineering,



