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Design of Labeling Machine for Lithium—-ion Batteries in Cell Phones

WANG Luan', ZHANG Guo—quan®, LEI Xin—yun’, WANG Bei—hai'
(1. Wuhan Polytechnic University, Wuhan 430023, China;
2. Dongguang City Shige Electrical Equipment Co., Ltd., Dongguan 523916, China)

ABSTRACT: This study designed a labeling machine for lithium—ion batteries used in cell phones taking lithium—ion
batteries as the study subject. Based on function, behavior, and structure, the system functional decomposition strategy was
used, the overall function was decomposed into sub—functions. The corresponding solutions to realize the function of each
structure were established according to the working principle of each function. The overall structure meeting the system
function was obtained, and the working principle and the structure organization of the key components were also expounded.
The field verification showed the proposed technique can meet the production requirements.
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Fig.1 Lithium—ion batteries used in cell phones
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Fig.6 Process flow diagram of labeling of lithium—ion batteries in

cell phones
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Fig.7 Structure diagram of the labeling machine for lithium—ion

batteries in cell phones
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Fig.8 Labeling machine for lithium—ion batteries in cell phones
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Fig.10 The front feed device
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Fig.12 Label-conveying device

B 5 IR O, e 5 1 E o, K H
(14 2 AR I s 285 R b 5 A FE AR & 5 Y L1
o HUITT R E 3K I R B R S AR b fh
I, AL S AR SIAE , PARZE P 1 TS, SE Bk B A
T AR 25 5 E N . R B R AR 4 1 1
i, ST 6 IR SR

LAPRAERR 2. LR Ze iR 3. LA PR 4. AL iR 5L 6.3
BT 7.3 4%
BI13
Fig.13 Battery—disposing device

46 EBBEREE

PR B EELUR 2 B 6 0 FL N B 14 v L
EABNZEREE . AR B o8 ORI eS0T A
SEFAMNEFRZE I ShE , Has5H VLR 14, FEHLAE 1219
TAEGTE [, FBE A 14 B 4 528 i
HL IR 4 M2, LR [R]— K Ty

SEREAR 9 [ 7R 10 b, 1AL 7 38 a5 LR
VAR 8 1 7E A AR 9 -, AT 7 L [ e A 22l
BRI 3, 220 B BN BR AV A 3 b S A bR P A
S,PRZERIN S A B, 2 H A B RS 25 S



- 20154F7 H

L BRFR 2% 240 I RELES S AR 3. 22 M E IS BR SR 4. LGOS 3EA 5. AR PR
6T 7 /SET 9B AIHL 10HT 11T 12561 P HE 13, H P e

Bl 14 Fi e
Fig.14 Device for receiving disposed battery

71 085 P SO 2R TR M 5 2 0 FEL S BRAS Al 3 A 1T
FEO A A T —REFR S 1. TE4ARELM 6
T T IR T B E AR 9 b, 4 AR AR 6 bR S
AR 4, FLAT O F S FbR 2 o [ E e Al 4
Eo AT L EAE 2 AR 6 b ST SRR 12
SEN, Y LN 14 P BT 6 S E R BRI,
AL T B L R B 13 A%, RS S 2
B ORI, MR EEZAHINREES R,
BT 10 SHAE , T TH AR 2 1 HLES , 76T 10 15 2ER5 8)
R, SRR N T 0 ke 13 TR A AR L
T H EANTEARZS . 45T 10 BAZ AT, iR
PRI T2 ) A 82 S 7 KA 8 L e [ ()38 0 I A5 ELES
FEMG W IO T bR 7 Il s . B, S5 i dfe
BLAEE O KB, 5 B 13 JL RV FH L o
11, H H 2 BRI SRS . e, R 7 S, A 8l
bR & 1 B 8l PRbr 4% VIS FR 2 HOF Bl R M. X
FE, ZRGURETE T AR ZE RS I 2 e 0s g JE T, L P
T 285 i R I 2] E S M T

T TFIZEAK A8 3 Uk AR %
S A ORI L 34 5000 B bm S8 Wb T 28, PRAIE T HL
SRR I S S8 e e, FLI B3NS B o . AR AR 3
SRR AU, S BR FHR B AR A T

Sk

(1] [ IE. WERHLAT AR K 23 [ R[] £ i T4, 2013, 3
(3):53.
GU Zheng. The Great Development of Labeling Machine[]].
Food Development News,2013,3 (3):53.

(2] BGEFE WARHL A SRR BT S 2 B[], AL,
2013,30(12) :62—64.

WU Zhi—xiang. Research and Analysis of Auto—taking and
Pasting Label of Sticker Labeling Machine[J]. Journal of Ma—
chine Design,2013, 30(12) :62—64.

[3] RET, EM. U aE]]. a2 TR, 2007,
28(7):89—91.

ZHU Jian-ping, WANG Peng. Research on the Design Meth—
ods of Packaging Machinery[J]. Packaging Engineering, 2007,
28(7):89—91.

[4] LUCA C, AMRUTH N. Kumar Reasoning about Function and
Its Applications to Engineering[]J]. Artificial Intelligence in
Engineering, 1998(12) :331-336.

[5] B, X7 AP B TE A BAUBRBL 8 I 2%
T#,2008,29(10) : 140—142.

HE Bing, LIU Yang. Application of Modular Design in Pack—
aging Machinery Design[J]. Packaging Engineering, 2008, 29
(10):140—142.

[6] YANG Xiao—qing, WEI Jia—xing. Mechanical Creation Design
Based on 3D CADI[J]. Computer Aided Industrial Design &
Conceptual Design,2009(9) :95—97.

[7] CHEN Yong-liang, ZHANG Guo—quan. Automatic Mecha—
nism of Ceramic Tile Packaging Machine Brick[J]. Package,
2009(1) :49—52.

(8] AETE, FFMS, XMk 2. L BHUMAY TS LA iz 3 75 583
T A2 T, 2008,29(12) : 78—80.

REN Gong—chang, QI Peng, LIU Sheng—yi. Computer Aid
Kinematic Scheme Design of Packaging Machinery[J].
Packaging Engineering,2008,29(12) : 78—80.

(9] BRFEIL. — R AL T sl i R SR BESE)]. AT

H2,2008,29(7) : 14-16.

CHEN Bao-jiang. A Pneumatic Control System of Packaging

Manipulator Research[]J]. Packaging Engineering, 2008, 29

(7):14—16.

BUUK. BT HEAURE LB A B 6L AUBCR G0 HWEE()]. 6L

LT HE,2008,29(2) : 47—49.

HE Bing. Simulation Study of Packaging Machine Based on

[10

[t}

Virtual Prototyping[J]. Packaging Engineering, 2008,29(2) :
47—49.

[11] 3£ DS SolidWorks 23 . SolidWorks Motion i2 Z /5 H # %
(2012 RO [M]. B3 AL Tl kT, 2012,

The DS SolidWorks Company. SolidWorks Motion Movement
Simulation Tutorials (2012 Edition) [M]. Beijing: China
Machine Press,2012.

[12] TAKAGI M, WATA K, TAKAHASHI Y, et al. Development of
a Grip Aid System Using Air Cylinders[J]. Robotics and Auto—
mation,2009,9(3):12—17.

(13] F &M, B Z. ARHUMRML bat: e Toll i hick,

(F#H145)



B30k #1344 IR AT < e T A PR L R i IS 145

S o EAR/NFERHE 2006, 1(1) : 50—52. mitting Fluid[J]. Packaging Technology and Science,2002, 15
WU Xiao—mei, SUN Zhi—dong, CHEN Hui-yun. The Devel- (5):255—262.

opment and Application Prospect of Ultra—High Pressure  [34] FRALDI M, CUTOLO A, ESPOSITO L, et al. Delamination
Technology in Food[J]. Chinese Countryside Well-off Tech— Onset and Design Criteria of Multilayer Flexible Packaging
nology, 2006, 1(1) :50—52. under High Pressure Treatments[J]. Innovative Food Science

[27] h2Ed%, RGN, F5 S . e R A F £ ALk b R 2 and Emerging Technologies,2014,23(5) :39—53.
A5 R )], e =4, 2011,3(3) : 65—69. [35] FAIRCLOUGH J P A, CONTI M. Influence of Ultra—High
MA Xue-fen, TANG Ya-li, LU Li—xin. Effect of Ultra High Pressure Sterilization on the Structure of Polymer Films[J].
Pressure Processing on the Properties of Food Packaging Packaging Technology and Science,2009,22(5) :303—310.
Materials[J]. Packaging Journal,2011,3(3) : 65—69. [36] FRADIN J F,BAILA L,SANZ P D, et al. Behavior of Packag—

[28] BULL M K, STEELE R J, KELLY M, et al. Packaging under ing Materials during High Pressure Thawing[J]. Food Science
Pressure: Effects of High Pressure, High Temperature Pro— and Technology International , 1998,4(6) : 419—424.
cessing on the Barrier Properties of Commonly Available [37] MENSITIERI G, SCHERILLO G, IANNACE. Flexible Pack—
Packaging Materials[J]. Innovative Food Science and Emerg— aging Structures for High Pressure Treatments[]J]. Innovative
ing Technologies,2010,11( 4):533—537. Food Science and Emerging Technologies,2013,17:12—21.

[29] GTZ J, WEISSER H. Permeation of Aroma Compounds [38] DHAWAN S, VARNEY C,SELIM F, et al. Pressure—Assisted
Through Plastic Films under High Pressure: In-Situ Measur— Thermal Sterilization Effects on Gas Barrier, Morphological,
ing Method[J]. Innovative Food Science & Emerging Technol- and Free Volume Properties of Multilayer EVOH Films[J].
ogies. 2002,3(1):25—31. Journal of Food Engineering,2014,128 :40—45.

[30] GALATTO M J,ULLOA P A,HERN NDEZ D, et al. Mechan—  [39] KONG Jie, FAN Xiao—dong, QTAO Wen—qiang, et al. Study of
ical and Thermal Behavior of Flexible Food Packaging Poly— a Skin—Core Type of Crystallinity Distribution within Polyeth—
meric Film Materials under High Pressure/Temperature Treat— ylene Specimen Crystallized under High Pressure[J]. Polymer,
ments[J]. Packaging Technology & Science, 2008, 21 (5) : 2005,46(18) :7644—7651.

297—308. [40] BALASUBRAMANIAM V W,AYVAZ H,SOMERVILLE J A,

[31] CANER C, HERNANDEZ R J, HARTE B R. High—Pressure et al. Influence of Selected Packaging Materials on Some
Processing Effects on the Mechanical, Barrier and Mass Quality Aspects of Pressure Assisted Thermally Processed
Transfer Properties of Food Packaging Flexible Structures: A Carrots during Storage[J]. LWT-Food Science and Technolo—
critical Review[]]. Packaging Technology and Science, 2004, gy,2012,46(2) :437—447.
17(1):23—29. [41] SCHMERDER A, RICHTER T, LANGOWSKI H, et al. Effect

[32] CANER C,HERNANDEZ R J,PASCALL M A, et al. The use of High Hydrostatic Pressure on the Barrier Properties of
of Mechanical Analyses, Scanning Electron Microscopy and Polyamide—-6 Films[J]. Brazilian Journal of Medical and
Ultrasonic Imaging to Study the Effects of High—Pressure Biological Research,2005,38(8):1279—1283.

Processing on Multilayer Films[J]. Journal of the Science of  [42] KUEBEL J, LUDWIG H, TAUSCHER B, et al. Diffusion of
Food and Agriculture,2003,83(11):1095—1103. Aroma Compounds into Packaging Films under High Pressure

[33] SCHAUWECKER A, BALASUBRAMANIAM V M, SADLER [J]. Packaging Technology and Science, 1996, 9 (3) : 143—

G, et al. Influence of High—Pressure Processing on Selected 152.

Polymeric Materials and on the Migration of a Pressure Trans—

AVEANEAEA EAN A Eat EalEat Cat Pallal Cat Fallal Cat Faltat Cat Fal L al Cat Fal L at Cat Fal L at Cat Fal L at Fat Fal L at Fat Fal L at £at Fal L at Fat Fal L at Fat Fal L at Fat Fal L at Fat Fal L at Fat Fal L at Fat Fal fat Fal Fal falt Fal Fal Y.

(EHEF94R) HU Xing—jun. Main Problems of Packaging Machinery
2006. Industry in China[J]. China Packaging,2008(2) : 69—70.
YIN Zhang—wei, MAO Zhong—yan. Packaging Machinery[M]. [15] YANG Guang, HUANG Yu-yu. The Study of Computer Aided
Beijing: Chemical Industry Press,2006. Man-machined Engineer Design System[J]. Journal of Engi—
[14] B0, T BTl A7 10 T30 B ). oh neering Graphics , 1994(2) : 36—40.

2008(2) :69—70.



