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Calculation Methods for Rated Capacity Design of Hopper in Ton Bag Packing Machine

SU Jun-ming, LI Zhen-liang, LI Ya, LIU Bao—hua
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: Objective To study the method of calculating the designed hopper rated capacity of ton bag packing machine
when designing its hopper. Methods By analyzing and simplifying the work process of the packaging machine and the change
trend of granular materials in the hopper during the whole working cycle, the requirements to be fulfilled by the hopper and the
maximum amount of material in the hopper were studied, and the hopper rated capacity was designed based on the maximum a-
mount of material in the hopper. Results The maximum amount of material in the hopper depended on the feeding rate, the
nesting rate and the packaging specifications, and there were clear relationships among them. Therefore, the maximum amount
of material in the hopper could be calculated based on the known parameters such as feeding rate, nesting rate and packaging
specifications. Conclusion Under the prerequisite of ensuring the continuous and stable nesting of the hopper and avoiding o-
verflow, a method was proposed for the calculation of designing hopper rated capacity, through which the designed rated capaci-
ty for the hopper of packing machine could be calculated.
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Fig. 1 Structure of a ton bag packing machine
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Fig. 3 Changing trends of the material in hopper
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hpin =1100 mm; V. =0.151 m’ ;
Mmin:V

win X =196.622 kg; M, =m,=782.622 kg;



100 %

T #

2014 4F 04 H

hy= 2352 mm, h,= 2962 mm,M,=1068 kg
5 Z5iE

TERIERH G SE R E PR 25 1F T 3R 1 TR
B EUE AR A IR A I, R EZIE R
CRRERRE M, BUE R M ORLZRE L o, AS4E
R v, ML R ZVRHIS (] T, A T, , S 28 B IRk Y 2
JE v, SESHR ADRAPEHE AT IR R m, FURHE TRV
SERE M, NTRAERHE BT #UE 58 M, SCh BT
P PR A S 25 B A AT T 4% 4 2
PLRIZE R HLI R, IR AT TRk Y O
oG IERE B B DE C A9 THER R SR R B
& B SR AT SE TR, AR 22 0 IR iS4
Rl AT, YA IR AT DA AR G A BB
wRITBOTT R I

SE K
(1] BRAAAR. TR B i T R AR [ 1], o 0 268,
1997(2) :6—8.

ZHAO Jin—yu. Discussed Some Problems of Hopper Desig-
ning[ J]. Port Operation,1997(2) :6—38.

[2] 2, kT Bk e st [J]. e AT,
2002,30(1) :64—67.
LI Cheng,ZHANG Xiu-kun. Powder Hopper Design[J].
Qilu Petrochemical Technology,2002,30(1) :64—67.

(3] REJEAR. BB AR GG f/ MAVE AR Y BB R [T ]
K ,1985(6) :3—7.
LU Hou-gen. Theoretical Study of Smelliest Caliber of Over-
all Flowing Powder Hopper[ J]. Cement,1985(6) :3—7.

(4] S0, BB, THEH. mira et ], /2 Tl
5 TR ,1999,20(4) :11—15.
LI Zhi-yi, WANG Shu-lan, DING Xing—wei. Powder Hop-
per Design[ J]. Journal of Chemical Industry & Engineer-
ing,1999,20(4) .11—15.

[5] k. EHWMIRHECRTIREBRIT 1], matfb Toa b
#,1994 ,16(3) :66—70.
ZHANG Yao—jin. Gravity Flow Hopper Functional Design
[J]. Journal of Nanjing University of Chemical Technology,
1994,16(3) :66—70.

6] 230, Eils TAE . By HURL - BB B
BIgsgm ()], Aese Tl -5 TR AR, 2000,21 (1) 12—
14.
LI Zhi-yi, WANG Shu-lan, DING Xing—wei. Powder Mate-

rial Impact on the Silo and Hopper Material Flow Patterns

[J]. Journal of Chemical Industry & Engineering,2000,21
(1):12—14.

(7] ZRaESC, EWCE, TR s e ke Eken R[],
T2 H AR 1999 ,20(6) :44—46.
LI Zhi-yi, WANG Shu-lan,DING Xing—wei. How to Deter-
mine the Size of the Hopper Discharge Port[ J]. Chemical
Equipment Technology,1999,20(6) :44—46.

(8] S A%, 2. BHEREENR I [ T ], fb TR &
17K ,1999,20(6) :39—43.
LI Zhi-yi,ZHOU Yi-hui, YOU Hong-xin. The Flow When
Silo Unloader[ J]. Chemical Equipment Technology, 1999,
20(6) :39—43.

(9] BRFET BOCHR. MU M. BUIN - # VL5 A
2010.
CHEN Xiu-ning, GU Da-—gqiang. Mechanical Design[ M].
Hangzhou : Zhejiang University Press,2010.

[10] Ay A AITR AW BT RIT & [T]. 3 TR,
2013,34(1) :56—59.
WANG Mei. Development of Structural Design Software of
Packaging Pallet[ ] ]. Packaging Engineering,2013,34(1) .
56—59.

[11] #aoed bk, SRALSE. HUB™ iz i e BT T AR AL i AR
WIE[ 1], s TR ,2012,33(19) :142—144.
YANG Guan-lin, WU Chuan-xu. Research on Standard Op-
erating Procedure in Transport Packaging Design of Mechan-
ical Product [ J]. Packaging Engineering, 2012,33 (19) .
142—144.

[12] PASDARPOUR M, GHAZAVI M, et al. Optimal Design of
Soil Dynamic Compaction Using Genetic Algorithm and
Fuzzy System[ J]. Soil Dynamics and Earthquake Engineer-
ing,2009,29.:1103—1112.

[13] ZEWEN. 3T Matlab/Simulink F)25 %% 28 58 S0 25 00 L]
FOM R T[], % T4 ,2011,32(1) :65—68.
LI Xiao—gang. Analysis of Dynamic Response and Influen-
cing Factors of Cushioning Package Based on Matlab/Simu-
link[ J]. Packaging Engineering,2011,32(1) :65—68.

[14] Znm JHOT . 602 il X g ML e S it (U], f
T.#,2010,31(17) .4—6.
LI Zhi - giang, XING Yue - qing. Research and Design of
Package Impact Testing Machine [ J ]. Packaging Engineer-
ing,2010,31(17) :4—6.

[15] Aniterated Local Search Heuristic for Multicapacity Bin

Packing and Machine Reassignment Problems[ J]. Expert

Systems with Applications,2013,40(13) ;5266—5275.

[16] WM, AL BT 6 i L R 3R E 2 i AL AR
KIBBRATARII )] A2 TR ,2011,32(13) :117—121.

(TF#% 148 W)



148 ok TR 2014 404 A
cryption Printing Watermarking Algorithm Based on Wavelet
%j%j[ﬁk . Transform[ J ] . Packaging Engineering,2012,33(1) :108—
[1] FENG Xiao—fei, JI Xing-zhong. A Blind Watermarking 112.
Method with Strong Robust Based on 2D -barcode[ C ]// (9] 2R ¥ PIXIA, 4. AR H N 4= OKEPSA [ T].
2009 International Conference on Information Technology T#,2011,32(15) ,22—24.
and Computer Science ,2009 ;:452—456. LI Meng —tao, SUN Liu—-jie, et al. Encrypted Holographic
[2] VONGPRADHIP S, RUNGRAUNGSILP S. QR Code Using Watermarking Algorithm Based on Transform Domain[ ] ].
Invisible Watermarking in Frequency Domain [ C]//2011 Packaging Engineering,2011,32(15) :22—24.
Ninth International Conference on ICT and Knowledge Engi- [10] 2R, ANXIAS, 25 . s PRk BUKEDRL [T ],
neering,2012 :47—52. 2T HE,2012,33(13) ;104—107.
[3] WANG Hui-qin, SHANG Fei, et al. Robust Digital Water- LI Chen—lu,SUN Liu-jie, LI Meng—tao. Robust Holograph-
marking Adopting Barcode in Image[ C]//The 1st Interna- ic. Watermarking Algorithm [ J ]. Packaging Engineering,
tional Conference on Information Science and Engineering 2012,33(13) :104—107.
(ICISE2009) ,2009 :660—662. (1] 58, RUE. T IH— iy BOKEEOR [ T]. B3 TR,
(4] PO, 7. — BBt 2 2 F 1 4 BB K BN R 2013,34(1) : 115—118.
[J]. 3 TR ,2013,34(1) . 106—109. LU Peng, LIU Zhen. Holographic Watermark Technology
SUN Liu - jie, WANG Zi—yu. A New Holographic Digital Based on Image Normalization[ J]. Packaging Engineering,
Watermarking Technology with Good Security and Robust- 2013,34(1) : 115—118.
ness[ J]. Packaging Engineering,2013,34(1) :106—118. [12] BFEIR, TR, 5. 3T /N A8 e 1 B 45 DL 4> B K ED
(5] ETH IR, % SRk QR FKEPH R[], s (3] 6T - #06,2011,22(9) : 1415—1420.
T#%,2012,33(15) .84—87. HUANG Su-juan, WANG Du-yao, et al. Hardcopy Holo-
WANG Zi-yu, SUN Liu-jie, et al. QR Code Watermark gram Watermarking Based on Discrete Wavelet Transform
Technology with Strong Robustness [ J ]. Packaging Engi- [J]. Journal of Optoelectronics - Laser, 2011, 22 (9):
neering,2012,33(15) :84—87. 1415—1420.
(6] FhXUAS, FERABK. SUBEHLA (55 4 BbR D AmE (131 FEARAR, XS e A i Dy i AC 75 FT 2 250 EY R o )1
G207, M4 ,2007,27(1) :31—34. HL)]. A2 T ,2011,32(21) :102—109.
SUN Liu—jie, ZHUANG Song—lin. Anti—fake Technique by XIAO Fei-fei,LIU Zhen. Application of Anti—counterfeiting
Double Random Phase Encrypted Holographic Mark [ J]. Technology Based on Two—dimensional Bar Code in Varia-
Acta Optica Sinica,2007,27(1) :31—34. ble Data Printing [ J]. Packaging Engineering, 2011, 32
(7] DNRUAS, FERABR. UREHLAR (7 i 5 ()l {5 L i 4 K B (21) :102—109.
Bt AR 17, Y2448 ,2007 ,27(4) :621—624. [14] GB/T 18284—2000 , FR3# M i 54 [ S].
SUN Liu-jie,ZHUANG Song-lin. Forgery Prevention Based GB/T 18284—2000,QR Code[S].
on Inline Fourier Holographic Watermark with Double Ran- [15] ZRME, XM, 45, QR A% EHR AL 3 h R BE BB 5[ 1]
dom Phase Encryptyion[ J]. Act,2007,27(4) :621—624. DG ,2010,31(3) ,413—417.
(8] ZE&WE IR, 25, o /N A8 6 ) (4 HEL - 485 B 7k 70U Xiong,LIU Guo—dong, et al. Filtering for QR Code Im-

EFLIEAFSE[ ). 402 T2 2012, 33(1) :108—112.
LI Meng—tao,SUN Liu-jie,et al. Research on Fourier En-

age Pre—processing[ J]. Journal of Applied Optics,2010,31
(3),413—417.

Y0000 000000000 000000000000 000000000 000000000000

(E#% 99 1)

[17]

YANG Zu-bin, ZENG Li-hong. Discussion on Technical
Development Path of China “s Food Packaging Machine
Based on Food Safety[ J]. Packaging Engineering,2011,32
(13) :117—121.

YIN Wang, YONG Lu, JIN Y. Numerical Modelling of Dy-
namic Pressure and Flow in Hopper Discharge Using the Ar-

bitrary Lagrangian — eulerian Formulation [ J ]. Engineering

[18]

Structures ,2013,56 ; 1308—1320.

ST , AT, WA B2 . i T P 24 SR £ 2 LA
BRI R 1], 2 T/ 2011 ,32(21) . 7-10.
ZHOU Huan — wei, CHEN Xin, CHEN Xin — du. Optimum
Design Planning and Algorithm of Food Packaging Machine
Based on Attribute Constrain[ J]. Packaging Engineering,
2011,32(21) .7—10.



