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Finite Element Analysis Automation of Wooden Pallets
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(Beijing Forestry University, Beijing 100083, China)

ABSTRACT: This paper aims to realize the integration of wooden pallet design and automatic analysis. A pallet model
library was built based on Creo. Ansys AIM log and script recording function were used to seamlessly connect Creo soft-
ware with Ansys AIM to realize automatic finite element analysis of model structure. Subsequently, the wooden pallets
were subjected to bending and corner drop tests, finite element analysis and physical test verification to prove the relia-
bility of the integration of Creo and Ansys AIM automated analysis. The results of both the finite element analysis and the
test met the performance requirements specified in the standard, with deviations of 5.2% and 6.8%, respectively. Within
the standard range, the simulation analysis results had certain reference value. It is concluded that the integration of the
fast, accurate and easy-to-operate wooden pallet design and the automated finite element analysis system based on Creo
platform is completed, solving the problems of difficult operation and low efficiency of finite element analysis.

KEY WORDS: wooden pallet; automatic analysis; Creo; Ansys AIM

m
78%

: 2019-08-27
s PRERARAMLSFEAFT4E (20172Y32)
BE (1994—), %, AFHLXFEMEE, THAMAZEHLK,
: s (1979—), B, ¥, WAL KFZINEIE, TLHR T &H QERFWRBAA AT ENEKE
G R AR IR R



41 5 -159 -
[2]
Creo  Ansys
[19]
2
Waseem Nawaz Ul Ansys
Karagali™
Ansys
B Ansys Workbench
[6] DesignModeler
Ansys Workbench Meshing Mechnical
(7] Ansys AIM
CAD/CAE
[8]
SolidWorks CAD/CAE Creo  Ansys
2.1 Creo Ansys
Creo
AIM
Creo NS
Ansys Workbench Ansys AIM NameSelection
Mechanical
NS AIM  Creo
Creo  Ansys AIM 2
Ansys Workbench
AIM Creo Ansys CAD Configuration Manager
Creo Ansys AIM 1 Creo Parametric Workbench
Associative Interface Creo Parametric
Creo CAD
Configuration Configure Selected CAD
Interface Creo Parametric
1 ANSYS 18.0 2
2 3
4 Ansys Named Selection Manager
3 Create “NS_PRESS” “NS_”
GB/T 3716—2000 Workbench  AIM
Ul GB/T 2934—2007 “NS_FIX”
Pl GB/T 4996—2014 “NS_DIS”
[10]
9 6 2.2
Creo AIM 3 Choose
Files Geometry Import Source Active CAD Attach
[11—18] 3

Active CAD Attach
CAD



- 160 - 2020 3
A AN CYS Y
Help
CAD Selection Creo Parametric N Teamcenter  CAD Configuration
™ AuteCAD I CreoParametric (Pro/Engineer) I™ SolidEdge
€ Workbench Associative Interfa & Workbend
I~ catavs ™ Inventor ™ SpaceClaim Dwect Modeler
I~ Catavs & Reader (CA ™ Solidworks
W e A btkanon rar e € Wo -
€ CADNex APRI CAE Gat s e
™ catave romx ™ Teamcenter
™ Creo Blements/Direct (CoCreate) @ Reader (CAD instalat
[ er -
Configuration Actions apply to:
€ Aluse & Curent Use Next >>
1 CAD configuration manager
Fig.1 Interface of CAD configuration manager
CfF- | MR JhEr TERE BOR OAMKERN JL WM ROHAUE MR ANSYS 18.0 AcHEdt re-0
88> 00
2  Ansys
Fig.2 Ansys ribbon
ECeBEa-o-2F aly
L. | B MET GERE BIEC OAGKEIRY D H BRI MHHPOE REARR ANSYS 18.0 | KHA “pe-e
- M
4MODLL A _1ASM
e
3/ SHANT
44 / DIANK
ey
oot | 5o | repa] o] cotie | e
3
Fig.3 Definition interface of selection set
NS Creo ons="True"
AIM Creo AIM
AIM
CAD AIM Workbench
FilePath
Import Named
Selections “True” NS
Solid 186
Study.LaunchAIMFromCAD( Sweep
PlugInName="ProEngineer[2564]",
FilePath=r"D:\sdd\WORKBENCH \pallet model
library\MODEL A B.ASM.10")
geometrylmportSourcel=
studyl.GetGeometrylmportSource(Name="Geome
" 20 mm
trylmportSource 1")
geometrylm- meshingComponent1=
portSourcel.GeometryPreferences.ImportNamedSelecti Study.  CreateTask(Type="Meshing", ~ System=



41 5 - 161 -
system1, Input=importComponent1)
meshingComponent]. Refresh()
meshingl=meshingComponent1. GetTaskObject()
meshingl. Engineeringlntent="StructuralOr Ther-
malOrElectricConduction" support]= . " " .
meshControlBodySizing1= . studyl. Cr_egtpEnt1ty(Type= Support", Associa-
study1 CreateEntity(Type="MeshControl tlon:physu.:sDeflmtlonl) .
. selectionSetd=tudyl. GetSelectionSet (Name=

BodySizing", Association=meshingl)
meshControlBodySizingl. Location= [physicsRe-
gionl]
meshControlBodySizingl. ElementSize="20[mm]"
meshingComponent]l. Update(AllDependencies=
True)

AIM

dataManager1=studyl. CreateDataManager(Sources=

[r"D: \ANSYS Inc\v180\Addins\EngineeringData\
Samples\Wood_ Materials. xml"])

material 1=

studyl. CreateEntity(Type="Material", Associa-
tion=physicDefinitionl)

materiall. ImportEngineeringData(Name=
"luoyesong", DataManager=dataManagerl,

Source="Wood_Materials. xml")

material Assignment1=

studyl. CreateEntity(Type="Material Assignment",
Association=physicDefinition1)

material Assignment1. Material=material 1

material Assignment1. Location=[palletModel]

NS_FIX NS DIS

NS_PRESS
NS

"SelectionSet 2")
supportl. Location='GetSelectionSet("@NS_FIX")'

support2=

studyl. CreateEntity(Type="Support", Associa-
tion=physicsDefinition1)

selectionSet5=studyl. GetSelectionSet (Name=

"SelectionSet 1")

support2. Location='GetSelectionSet("@NS_DIS")'

support2. SupportType="UserSpecified"

support2. FixedDOFs="TranslationY"

forcel=studyl. CreateEntity(Type="Force", Asso-
ciation=physicsDefinition1)

selectionSet6=studyl. GetSelectionSet (Name="
SelectionSet 3")

forcel. Location="GetSelectionSet("@NS_PRESS")'

forcel. Vector. VectorByMagnitudeAndDirection.
Magnitude="-20000[N]"

contourResultl=

studyl. CreateEntity(Type="ContourResult", As-
sociation=results1)

contourResultl. Variable="Displacement. mag"

Ul 4 CSv

parameter2=Parameters. CreateParameter (Entity=
forcel,

ErET
[ Dasign Assessmerk: - A

[ Exgervalue Bucking

1B Eigenvalue Bucking (Sameef )
[8) Eectric

I Explck Dynamics

5} Fuid Flow (Fluert)

+ A
z @wx

3 G nmeE
4| @ el
5| G wEE
6 (] feems

7| @ s
W) Modal (ABACUS) =
[0 Modsl (Samcef) »8 | aN
Hiill Rancom vibration Ll
[y Respanse Spectum
[ Pigd Dynamics
[ Steic Structural
[ Static Structural (ABAQUS)
[ Static Structural (Samcaf )
Steady-State Thermal
Wl Steady-state Thermal (ABAGUS)
Il Steady-Stare Tharmal (Samcef)
) Thermal-Elactric
[Ea) Topalagy Optimization
[ Transient Structurdl
[ Transient Structural (ABAQLS)
3 Transient Structural (Samoef)

Heatrraric Respanss
{3} Magnetostatic
B Modal

AR LSRR L

LT

4

Fig.4 User interface of analysis project



-162 -

2020 3

PropertyName="Vector. VectorByMagni-
tudeAndDirection. Magnitude",

IsOutput=False, Expression="-20000[N]", Dis-
playText=" 1 ")

parameterl=Parameters. CreateParameter(Entity=
contourResultl,

PropertyName="Summary. Max", IsOutput=True,
IsDirectOutput=True,

DisplayText=" 1 ")
AIM
Creo
3
3.1
Creo  Ansys
2
Creo  Ansys 2
1100 mmx1100

mm 8 5

5
Fig.5 Palllet model with uniform distribution of planks

2100 kg

13.78 mm 6

0.5m GBT4996—2014 0.01s
1 2
1,
mgh = Sm (1)
Ft =mv ()
6
T KA A2 413.784 53 mm {3 8/mm
12.5
10.0
7.5
5.0
2.5
0

6
Fig.6 Result of pallet bending test analysis
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Fig.8 Specimen of wooden pallet
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Tab.1 Comparison of experimental and finite element analysis values of wooden pallet bending and angle drop experiment

/mm

/mm

/mm 1% 1%

19

58.16

14.54

32.40

13.78 94.8 5.2

30.21 93.2 6.8
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