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Design and Protective Performance of the Transport Packaging of Flat Glass

LI Chen, SUN Deng-hui, XU Tao

(College of Engineering and Technology, Northeast Forestry University, Harbin 150040, China)

ABSTRACT: The work aims to design the transport packaging of flat glass with the polyurethane foam pad of corru-
gated box and verify the rationality and feasibility of the design through simulation analysis. The model of transport
package was built with Creo parametric software and analyzed with Ansys Workbench software to complete the static
stacking load, modal and random vibration simulations. In addition, LS-DYNA and Ansys Workbench were jointly used to
simulate the dropping. The simulation results of transport packaging forms of corrugated box and wooden box were com-
pared and analyzed to obtain the result that the maximum response stress of corrugated box was the minimum and un-
iformly distributed under the same static stress. In the process of random vibration, although the deformation of corru-
gated box was larger than that of wooden box, it was required to avoid stress concentration and meet the requirements of
deformation limit. During the dropping, the force of corrugated box was less than that of wooden box transmitted to flat
glass and the stress concentration was avoided. The comprehensive analysis on the results shows that, the transport pack-
aging form of corrugated box with polyurethane cushion is designed reasonably and can better protect the safety of flat
glass during transportation. The proposed design solution is feasible.
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Fig.1 Buffering cushion construction and assembly
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Fig.2 Two-page-box expansion drawing
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Fig.9 Simulation results of random transportation
vibration of wooden box



41 13

- 101 -

z 9.886
nm X 7.365
nm y
1.6834 nm 3
+PU

5 HAFHESH

51 RBRBESHBZSH
5.1.1 #FErHEm

1 mm

38 cm

v=42gH =2.73m/s %

Y m/s H m

5.1.2 KfRiZE

0.0005 s
(1]

513 FAEER

[12—15] 10
10a
kPa 2
10b
2

47.939

43.6 kPa

—1.4862 kPa

10¢c

270.69 kPa PU

12¢

5.1002x10¢

a BRI T

0 0.175 0.350 0.525 0.700 m

b BN 3

c JREHRHeMLN ]

10
Fig.10 Drop simulation of corrugated box

5.2 AKRFEEBZEST

11
11a
153.83 kPa
101.55 kPa
7.0818 kPa
11c
11.551 MPa
PU
+PU

43

11b



- 102 - 2020 7

o SE 30
13674 (1] : 91
119.65 , 2008, 29(4): 4—S8.

51;(5)242? XU Mei-jun. Flat Glass Packing and Logistics Effi-
68.369 ciency[J]. Foreign Building Materials Technology,
51.277 2008, 29(4): 4—S8.
34.184
17.092 (2] ; ; .
0 0 025 050 075 1.00m [1]. ,2007, 22(4): 65—66.

a RIS H XIE Jun, ZHU Liu-xin, HUANG Jing-gang, et al. Dis-

cussion on Forms of Flat Glass Packaging and Trans-

3 F1/kPa portation[J]. Henan Building Materials, 2007, 22(4):
153.83 65—66.

11965 B
21;(5)242? [J1. , 2018, 39(15): 113—118.
68.369 LI Chen, NIU Mei-liang, ZHAO Yu-song. Transporta-
gi%gz tion Package Design and Finite Element Analysis of
17.092 Tempered Glass[J]. Packaging Engineering, 2018,
0 0 0.2 0.4 0.6 0.‘8m 39(15): 113—118.

b BEEN S5 [4] , .

[ , 2019, 40(3): 125—130.

13 7/mPa HE Wen, CHEN Man-ru. Laboratory Test and Drop
11.551 Simulation Analysis of Thin Tobacco Machine
%gflfj? Packaging[J]. Packaging Engineering, 2019, 40(3):
9.4362 125—130.

& 0266 (5 (D}
73218 ,2007: 10—20.
gggg 0 02 04 0.6 0.8m PAN Xing-zhen. Study on the Structural Properties of
5.2074 ! Corrugated Cardboard Composites[D]. Nanjing:
o JEFERBEfN S Nanjing Forestry University, 2007: 10—20.
" [6] ML :
Fig.11 Drop simulation analysis of wooden box 1999: 80—120.
PENG Guo-xun. Transport Packaging[M]. Beijing:
Printing Industry Press, 1999: 80—120.
- 7] [D].
6 %E , 2009: 20—30.
ZHAO Liang. Study on the Shape of Corrugation
Based on FEM[D]. Dalian: Dalian University of Tech-
Creo parametric nology, 2009: 20—30.
Ansys Workbench ~ LS-DYNA [8] . [3. , 1982, 4(3):
44—45.
0.0178~0.089 MPa XIA Shan-tong. Selection of Strapping[J]. Chinese
Packaging, 1982, 4(3): 44—45.
21 Hz [9] . ANSYS Workbench [J].
, 2014, 15(9): 138—140.
YU Yong-xun. Current Situation and Analysis of
ANSYS Workbench[J]. Mechanical and Electrical En-
gineering Technology, 2014, 15(9): 138—140.
[10] DADKHAH F, ZECHER J. ANSYS Workbench
Software Tutorial with Multimedia CD Releasel1[M].
Mission: Schroff Development Corporation, 2008:
40—S80.
[11] [D].

: ,2005: 30—50.
LI Yan-min. Impact Dynamics Analysis and Simulation



41

13

- 103 -

of Complex Structures[D]. Xi'an: Northwestern Poly-
technical University, 2005: 30—50.
ANSYS/LS-DYNA

[D]. : ,2016: 30—40.
PU Xue. Dropping Simulation Research of Electronic
Products Based on ANSYS/LS-DYNA[D]. Lanzhou:
Lanzhou Jiaotong University, 2016: 30—40.
ADAMS [J1.
12(4): 390—393.
LIU Chang, LI Na, LIU Jia. Dynamic Simulation
Analysis of ADAMS on Pneumatic Flexible Strawberry

, 2017,

Picking Manipulator[J]. China Sciencepaper, 2017,
12(4): 390—393.

[J1. , 2017, 12(20): 2295—2300.
CUI Hao-long, WEI Xiao-hui, XU Hai-xiao. Opti-
mized Method of High-sped Colision Simulation[J].
China Sciencepaper, 2017, 12(20): 2295—2300.
[J1. , 2019, 11(5): 38—43.
CHANG Jiang, GONG Xue. Transport Package Design
and Drop Simulation Analysis of Rice Cooker[J].
Packaging Journal, 2019, 11(5): 38—43.



