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Ansys Workbench-based Simulation Analysis and Optimization of Plastic Perforated
Board
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(Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The work aims to obtain optimal structure parameters of plastic perforated board made from PVC, PP and
PE based on multiobjective optimization solution of perforated unit of plastic perforated board made from the three mate-
rials. Simulation analysis and multiobjective optimization iterative solution were carried out via Ansys Workbench. Op-
timum structure parameters of hard PVC material were: honeycomb length as 10.135 mm, cell wall thickness as 0.151 44
mm and honeycomb height as 10.925 mm. For PP material: honeycomb length as 10.001 mm, cell wall thickness as 0.150 24
mm, and honeycomb height as 10.621 mm. For HDPE material: honeycomb length as 10.998 mm, cell wall thickness as
0.150 16 mm and honeycomb height as 10.196 mm. The mass of optimized plastic perforated board decreased signifi-
cantly, that of PVC honeycomb board decreased by 10.74%, PP perforated board by 11.11% and HDPE perforated board
by 11.97%. Ansys Workbench-based simulation analysis and multi-objective optimization design is a fast and efficient
method to obtain the optimum structure parameters of structural parts.
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Fig.1 3D model of plastic honeycomb board
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Tab.1 Material parameters of PVC, PP and PE
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Fig.3 Equivalent stress nephogram
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Fig.4 Equivalent strain nephogram
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Tab.2 Mass, maximum equivalent stress and maximum
equivalent strain of honeycomb panel before optimization

PRI A Bift/g AR JI/MPa SERLINAE /%%
PVC 13.166 9.9185 0.343 53
PP 9.9587 2.1929 1.3219
HDPE 8.7809 2.1968 1.1086
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Tab.3 Optimum point of optimization of PVC,
PP and PE cellulars

PR MK/ mm MR EE R /mm 16 5 B /mm
il fiPVC 10.135 0.151 44 10.925
PP 10.001 0.150 24 10.621
HDPE 10.998 0.150 16 10.196
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Fig.5 Model of PVC plastic honeycomb board after optimization
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Fig.7 Equivalent strain nephogram after optimization
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Tab.4 Mass, maximum equivalent stress and maximum
equivalent strain of honeycomb panel after optimization

PR Fitit/g SRV JI/MPa SERLNVAE /%%
PVC 11.752 11.503 0.863 78
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HDPE 7.7296 10.152 1.1479
3 #iE

RS GB/T 1453—2005 (e 245 st 1
- BRI G 7 v )Xo SRk 0 s A2 T R AR 1 A
BN 3 RN AR R AT T 05 BT, A5 T e eT 4G
A S — bR AR 5 R S5 4, W 8 AR A 7 7 31 TR
ygnt, Hz h 58 AGIEREE M., K5
X} PVC, PP, PE X 3 FivbA R Bk o5 B oc kA T
Z BAntl ARk, k5T PVC, PP, PE X 3 Fli#f
B SRR W 8 PRT (R e A 25 F S0, S MR e 63 i
I 25 S0 B E SR T 4RI o ¥ IR S 4L
NSRBI, SR TR S T A ) 4 B A AT
BN AL J5 G SRR e 83 A () 45 EL 5 4, X b AL fk A
J5 B R A LA R, IAE T R AT,
RGBT B AR T ISR

S % 3k
(1] SREZE. 56 400 % R BER [0]. L R,

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

2003, 52(16): 21—25.

WU Guo-rong. The Development Overview of Ho-
neycomb Paperboard[J]. Mechanical and Electronic
Information, 2003, 52(16): 21—25.

XU X F, QIAN P Z, DAVALOS J F. Transverse Shear
Stiffness of Composite honeycomb Core with General
Configuration[J]. Journal of Engineering Mechan-
ics-ASCE, 2001, 127(11): 1144—1151.

AKTAY L, JOHNSON A F, KROPLIN B H. Numerical
Modeling of Honeycomb Core Crush Behavior[J]. En-
gineering Fracture Mechanics, 2008, 75(5): 2616—
2630.

AKTAY L, JOHNSON A F, HOLZAPFEL M. Predic-
tion of Impact Damage on Sandwich Composites[J].
Computational Materials Science, 2005, 32(3):
252—260.

AKTAY L, JOHNSON A F. Semi-adaptive Coupling
Technique for the Prediction of Impact Damage[J].
Engineering Fracture Mechanics, 2006, 25(3): 2351—
2368.

AKTAY L, JOHNSON A F, KROPLIN B H. Combined
FEM/SPH Method for Impact Damage Prediction of
Composite Sandwich Panels[C]// Portugal: Proceed-
ings of the ECCOMMAS Thematic Conference on
Meshless Methods, 2005.

ZRIT. OB Y T AR AR MR A5 A i AL AL B (D). T
M HEREL T R, 2012,

GONG Yang. New Cellular Container Floor Structure
South China

Optimization Design[D]. Guangzhou:

University of Technology, 2012.

XUNEE, MR- 8 ws S A i &S M A Ak e it &
SR ERAZLT]. LT, 2013, 34(11): 46—50.

LIU Wang-yu, LAI Ji-ping. Honeycomb Container
Floor Structure Optimization Design and Strength
Check[J]. Packaging Engineering, 2013, 34(11): 46—
50.

TR, A5 T S 55 e IR AR A BTSSR AL
[D]. Ki%E: KRIEH T K2, 2013.

WANG Dong. Military Armored Resistance of Honey-
comb Sandwich Plate is Used to Study and Optim-
ize[D]. Dalian: Dalian University of Technology, 2013.
ER Ly, A T b e N T R e e )2
ik 2 AR AL (0] 5 sh AR, 2014,
136(4): 25—30.

WANG Xian-hui, SHE Lei. Based on Shock Response



3748 H23W

W XU 4E . BT Ansys Workbench F8) 3 8 65 A {5 B M1 Stk <49 -

[11]

[12]

[13]

of the New Honeycomb Sandwich Structure Mul-
ti-objective Optimization Design[J]. Vehicle and Power
Technology, 2014, 136(4): 25—30.

TREEHE, DHAFIE. 75 B 2 46 R 2 Y e 5 oI J2 B AR
SHRIZHARAL[I]. DLMGRE, 2014, 36(3): 388—392.
ZHANG Bi-hui, MA Cun-wang. Considering Mul-
ti-index Constraint of Honeycomb Sandwich Structure
of Heat Parameter Optimization[J]. Journal of Me-
chanical Strength, 2014, 36(3): 388—392.

ST A AORNZE G TR W e B A5 H Y B R A
AK[D]. J7IN: K2, 2014,

WU Yu-xiao. Composite Laminated Surface Cellular
Sandwich Structure of the Collaborative Optimiza-
tion[D]. Guangzhou: Jinan University, 2014.

XIHY. M s A S 8L AR LW 58 (D], db At
T EREAEAR R, 2014,

LIU Ming. Structural Parameters of the Honeycomb
Core Multi-objective Optimization Research[D]. Bei-
jing: China University of Science and Technology,

[14]

[15]

[16]

[17]

2014.

KU A Ansys Workbench 14.5 BJU{E A5 HL T 4% S 4 £
Frim]. dest: HUBR Tolk Hi R, 2013.

ZHANG Hong-cai. Ansys Workbench 14.5 Numerical
Simulation Project Instance Analysis[M].
Mechanical Industry Press, 2013.

GB/T 1453—2005, J&JZ 45H sl th 1 it g ik 5677
1S

GB/T 1453—2005, Test method for Flatwise Compres-
sion Properties of Sandwich Constructions or Cores[S].
wMEGE. FCRE B R MR 5T & (D] K
RKHEFHEL R, 2010.

MENG Wei-juan. Research and Development on Op-

Beijing:

timal System of Pallet Loading[D]. Tianjin: Tianjin
University of Science and Technology, 2010.
MARLER R T, ARORA T S. Survey of Multi-objective
Optimization Methods for Engineering[J]. Structural
and Multidisciplinary Optimization, 2004, 26(6): 369—
395.



