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Development of a High—speed Vacuum Packaging Machine with Multiple
Work Stations and Evaluation of Its Packaging Efficacy

PENG Zhi-song', YANG Chuan—min*, WANG Xin—yu’
(1. Guangdong Zhixing Machinery Limited Company, Chaozhou 515638, China;
2. Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The aim of this study was to develop a high—speed vacuum packaging machine with multiple work stations
and evaluate its efficacy. By use of technology integration combining the design and manufacture technology of a device
with multiple stations working in coordination, breathing style vacuum technology without vacuum chambers and automatic
intelligent control technology of multiple stations, a high—speed vacuum packaging machine with multiple work stations was
designed and manufactured. A series of vacuum tea packages were tested based on national standards. The new high—speed
vacuum packaging machine with multiple work stations had a production speed of over 40 times/min. None of the ten tested
tea vacuum packages was broken or permeated under a pressure of 50 kPa. The minimum resolute vacuum was less than
1.33 kPa as required. The new high—speed vacuum packaging machine with multiple work stations had a high production
rate and its packaging efficacy was good.
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Fig.1 The vacuum packaging process
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Fig.2 The different part arrangement of the vacuum packaging ma—

chine with multiple work stations
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Fig.3 Breathing style direct suction device without vacuum cham—

bers

PRI ] B AT 25 % T A % 3 DN A MR AR ), By
PAJC B2 58 il B s i ), 366 P 1 /N AR B i L s
. SCrh s A R 2 M B Al s
BT SR B A T X, Al UG B0 A A, el 20
A
H P12 1AL 3 af 0, 6 T s LS

PO E B BT AN
A S B UL B AR A R



84 f % T

201543 H

L FUAS A b0 BSOS AR L LA T
SERT SN LA AT A L AR, h UL B S B
S A PR ORI S BT L (248 S )
LR HE A 75, R0 24 TR ST RN A LS
I E A, SR R . RIS
BB BT £ KO AS DB A T , S
A S T R T BT TR A7 23 , 7o ph
S TR

4 E=EEIRTN

PAZS A B D ), R P B0 B8 A B bR A
JAR I R R SC R AT A Y LA A A L0 2
JRAR WA I LS LBRAR R RTRL B B A AT
P

FEXF LB AR Y 7 AR PERE , 285 b A R
BFI I PO ARG, S5 2R IR 10 M 10 RE i, 7
GB/T 1037—1988 Z&F T , BRI K 28 i /N T
0.005 g/(m*-24 h) ; 7€ GB/T 1038—2000 2514 T , ¥4
(9 % i o P B 0.072 em’/(m® - 24 -
0.1IMPa) . 7 GB/T 15171—1994 £k T, Kl 40256 48
R, S R 50 kPa i 10 4-RE S B AR M 5%
B TESCRE R M T 2 FENL R R BR A 7
MR VIF-209 2251 H 25 405 A B A &, 3% 10
ASFEFL AT, f (I X 45 /N T 1.33 kPa.
IR, 2R B s AU AR AR B LS AR
P bR AR R R4

F1 HZGEEMRNKESEIEMESELE
Tab.1 Water vapor and oxygen permeation of the vacuum

packaging materials

KRB AR
FE (g'm2+-(24h)")  (em’~m>-(24h)"'-(0.1 MPa)™)
S FIE SIE FHIH
1 <0.005 0.060
2 <0.005 0.081
3 <0.005 0.075
4 <0.005 0.073
5 <0.005  <0.005 0.068 0.072
6 <0.005 0.079
7 <0.005 0.070
8 <0.005 0.072
9 <0.005 0.072
10 <0.005 0.065

K ZE R B B IR N 38 °C, AR R E M 90% ; Il &
AAGE T ITRIE N 23 °C 5 LR K FERE 1 MR UG 5
K514 0.005 ¢/ (m*+24 h)

SCHAES T A AP S A A HILBIR A Sl L, >R
M2 T RIEAR Jo s S s AR 2
AL TR 42 A S B EE AETE il HoR SR
I, BT AT A T — M2 Ty s s el &8
XL F R RRRE L, LA AU AOR R4

Sk :

(1] ELR, H DA, ™ R T2 S8 25 S )],
ZEMHINT,2010(3) :4—9.
WANG Qing, SHEN Wei-wei. Proposals on Realizing the
Transformation and Upgrading of Tea Enterprises|[J]. Chinese
Tea Process,2010(3) :4—9.

(2] PNVET, 2. P e e s R A R GBI B
T H,2014,35(7) :6—10.
SUN Jian—ming, LI Zhao. Design and Study on the Deoxidiz—
ing System in Antioxidant Packaging Equipment[J]. Packaging
Engineering, 2014, 35(7):6—10.

(3] PhEEW], AR, e A, YA 2 AR A BT Y
[J]. (036 TR ,2014,35(9) : 41—46.
SUN Jian—ming, LI Zhao, WU Long—qi. Oxygen—free Packag—
ing Design of Antioxidant Packaging[]J]. Packaging Engineer—
ing,2014,35(9) : 41—46.

[4] B 2 SU80N )] A E A Tk, 2010(3)
44—A45.
Multi-field Applications of Vacuum Packaging Machinel[J].
China Packaging Industry,2010(3) : 44—45.

(5] ZEFAd, BhAEF. XUR % 158 IS MU B et S e ).
AL T#2,2013,34(3) :80—82.
LI Yu-jia, LU Jia-ping. Design and Optimization of
Open—closing Mechanism of Couple Vacuum Chamber[J].
Packaging Engineering,2013,34(3) : 80—82.

[6] XE . £ it FL 28 (AU R S H N AT 3T 1R
$,2014(1):18—22.
LI Dao-chun. The Development and Application Trend of
Food Vacuum Packaging Machine[J]. Hunan Packaging, 2014
(1):18—22.

(7] R, Bl BGEAE, A5 MR s AL R W
(] AR5, 2012(8) : 62—68.
HUANG Qi-feng, LIANG Chao-tong, YIN Zhi—cun, et al.
Development of a Home Used Small Vacuum Packaging
Machine[J]. Modern Agricultural Equipments,2012(8) : 62—
68.

(8] furg 28, A5 AR F £l AL LA R B S5 (). A0
5, 2009(1) :28—29.



£36% £33 WG S T

HASALRHUIT R AT 85

HE Nan-zhi, JIANG De—fu. Consideration of Food and
Packaging Machinery Development in Chinal]]. Packaging
World,2009(1) :28—29.

(9] e 5. AR MU b iy PO R & R B ). v e Tl
2006(2):28.
ZHONG Ji-bao.
Machinery Production[J]. China Packaging Industry,2006(2) :
28.

[10] BRI, FL0%, 10 1. B ARHLEA S ME S ik
BT Al ML, 2006,37(8) :205—207.

CHEN Run-jie, WANG Hong—jun, BIAN Yu-luan. Study on

Four Development Trends of Packaging

Standard and Inspection Method of Vacuum Packaging Ma-—
chine[]]. Transactions of the Chinese Society for Agricultural
Machinery,2006,37(8) :205—207.

Wl B, XN 1, 45 s AR AR MBI Y IZ 3)
EIHT) A4, 2013, 44(S2) : 161—166.

YANG Chuan-min, LIU Ming—yu, WANG Hao, et al. Kine—

[1

[

matic Analysis of Bag—picking Mechanism in Automatic
Bag—delivering Packaging Machine[J]. Transactions of the
Chinese Society for Agricultural Machinery, 2013, 44 (S2) .
161—166.

[12] e R, TN X865, 4. 2 48U AP AR s (] 24 5 AL
FIR0IE A3 HT ). A6 T/, 2014,35(5) :35—40.
YANG Chuan-min, WANG Hao, LIU Ming-yu, et al.
Kinematic Analysis of Spatial Combined Mechanism for Bag
Opening in Automatic Bag Packaging Machine[J]. Packaging
Engineering, 2014 ,35(5) :35—40.

[13] EELLL, M fe R VRN, 55, 0 BT S 58 rl B A e 4R
EPERERMFTEL]. (02 T, 2013,34(15)23—27.
HOU Hong—hong, YANG Chuan-min, WANG Hao, et al.
Heat Sealing Performance of Fennel and Celery Based Edible
Wrapping Paper[]]. Packaging Engineering, 2013, 34 (15) :
23—27.

[14] R, 42 A 3hr A GTH
2010(18):29—32.
PENG Zhi-song. Fully Automatic Vacuum Packaging Ma—

HAS AL BTRI]. T RBHL,

chine with Vertical Feed[J]. Guangdong Science and technolo—
gy, 2010(18) :29—32.

[15] 250 0. FRe M & A EHE Xm0 P E,
71.200910131897.0[P]. 2009-10-13.
PENG Zhi-song. Intelligent Automatic Tea Vacuum Packag—
ing Machine: China, Z1.200910131897.0[P]. 2009-10-13.

R R s s D s s s D D D D D D e D D AN D D D D N =D D DD D DDV DD =D =DV > D>V DDV DV =D >NV =D =DV > DDV DDV 2DV 2D =D >V >V DD DDV eD =D

(L% 527)
wood[]]. Holzforschung. 2012,66(4) : 427—431.

[13] X4, Bfi 7 B, B A B3 (a7 DI 0RE M. Lot B2
HipitkE:, 2012,
LIU Zhen—hai, LU Li-ming, TANG Yuan-wang. Thermal
Analysis Tutorial[M]. Beijing: Science Press,2012.

[14] Fiir A (BRSNS oA M. 55 2 . et 27
Talk i A, 2010.
WENG Shi-fu. Fourier Translation Infrared Spectroscopy[M].
The Second Edition. Beijing: Chemical Industry Press,2010.

[15] MENG G T, MA C Y. Fourier—transform Spectroscopic Study
of Globulin from Phaseolus Angularis[J]. Inter. J. Biol. Macro—
molecules,2001,29:287—294.

[16] CHEN Nai-rong, LIN Qiao—jia, RAO Jiu—ping. Water Resis—

tances and Bonding Strengths of Soy—based Sdhesives Con—
taining Different Carbohydrates|[J]. Industrial Crops and Prod—
ucts,2013,50:40—49.

(17) BRWIZE AR AE, R e, 2ok e A b T 2 &
PB4l T4, 2012, 28(11) :248—253.
CHEN Nai-rong, LIN Qiao—jia, BIAN Li—ping. Curing Mech—
anism of Modified Soy—based Adhesive and Optimized Ply—
wood Hot—pressing Technology[J]. Transaction of Chinese So—
ciety of Agricultural Engineering,2012,28(11) :248—253.

(18] bt i, BUACH I 73 M7 R (M. b AR AR TR 27 R
1t,2009.

LIN Xian—fu. Modern Spectrum Analysis Method[M]. Shang—
hai: East China University of Science and Technology Press,
2009.

R R R R D D D D D D SR D S D D R D SR D R D D D D D D SR D D SR D SR D SR D R R R SR D SR D D R D SR D SR D SR R D SR D SR D R SRR D

(4578 70)
(3):32—34.

[15] 5 e, w8 . Jm S0 LA e iy kv bt
i )37 BT J]. £ TR, 2008,29(9) :6—7.
MA Guo-lu, LIU Li—xian, ZENG Guo-ying. Dropping Impact
Analysis of the Packaging Structure of Changhong Television

[J]. Packaging Engineering,2008,29(9) : 6—7.

[16] 5%, XA, 5 3. < om0 ey MLHL ) Bk 7 5 B4
[J]. M5 SR s, 2008(6) : 168—170.

MA Guo-lu, LIU Li-xian, ZENG Guo-ying. Dropping Emula—
tion Analysis of Changhong TV Set[J]. Noise and Vibration
Control,,2008(6) : 168—170.



