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Abstract

Rapid prototyping technology (RP) is a technology to construct prototype layer by
layer directly from a computer file (CAD model). Each layer is created one by one until all
layers are created, which the model is completed. To minimize volume of material and cost,
a part orientation is an issue for RP planning process.

This research has been analysis of part orientation and direction of rapid prototype
construction for Fused Deposition Manufacturing (FDM)

A method of part orientation analysis has been established by using a bounding box
concept. A bounding box has been applied to identify support structures. The part
orientation, that presents a minimum volume of support structure, has been assigned as a
direction of rapid prototype construction for FDM. Unfortunately, if there is more than one
direction that obtains minimum volume of support structure, the construction direction has
been assigned on the direction that contains both minimum volume and number of support

structure.
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2.1.1.1 Laminated Object Manufacturing (LOM)
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2.1.1.2 Fused Deposition Modeling (FDM)
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2.1.2.1 Stereolithography Apparatus (SLA)
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5109 2.3 waaanssNITMIAF I FUNUUDY Stereolithography Apparatus (SLA) (3399 et al., 2549)

o ° an A 9 a o o a o A
ﬁaﬂﬂ’]ﬁﬂ’]\ﬂu‘ﬂ@\i?ﬁuﬂgi%ﬂ’]iﬂ\ulﬁ\i@aﬂi'ﬂhIﬂlaﬂaql’lﬂuuaﬁﬂWﬂalNﬂﬁ!ﬂaQﬂﬂJﬂ'J']N

' o tﬁ‘ @ a S o @ 2 2 @ g &
l’bﬂ'ﬂllﬁ\iqq ‘VI'IGlﬁjLu@'Jﬁﬂlﬂﬂﬂ'lill"lNﬁ'J AN IAAAYINVDITUNIUNAZFU HaIINLETITUN A

) ) \ 2 & o A a Y A o ¥ w R o g
Glfulla')!lfnuﬁ@ﬂ%uq']uﬂ3&'@@14@’]'@%7“@&9158117“5@“%%$V]1G]5uﬂﬂulﬂ ﬂ“l«lﬂigﬂ\jllﬂ%uq']ﬁ']ﬁ% Iﬂﬂ

v 9
luuaagsuaziianurunlszuia 0.003 1



20

2.1.2.2 Solid Ground Curing (SGC)
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517 2.4 udaIMINTINITMIA319FUUIY Solid Ground Curing (SGC) (2574 et al., 2549)
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2.1.3.1 Selective Laser Sintering (SLS)
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2.1.3.2 Electron Beam Melting (EBM)
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2.1.3.3 Three-Dimensional Printing (3DP)
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Year of inception Technology

1770 Mechanization
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1961 First commercial Robot

1963 First interactive graphics system (early version of Computer
Aided Design)
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Sub main()

Dim swapp As SIdWorks.SldWorks
Dim swmodel As SldWorks.ModelDoc2
Dim swmodeler As SldWorks.Modeler
Set swapp = Application.SldWorks

Set swmodel = swapp.ActiveDoc

Set swmodeler = swapp.GetModeler

'Define box

Dim nBox1Param(8) As Double

nBox 1Param(0) = InputBox("Please input your Center (X) :")
nBox 1Param(1) = InputBox("Please input your Center (Y) :")

nBox1Param(2) = InputBox("Please input your Center (Z) :")

" Axis
nBox1Param(3) = InputBox("Axis to Extruded (X) :")
nBox 1Param(4) = InputBox("Axis to Extruded (Y):")

nBox1Param(5) = InputBox("Axis to Extruded (Z) :")

' Width

nBox 1Param(6) = InputBox("Please input your dimension Width (X) :")

' Length

nBox 1Param(7) = InputBox("Please input your dimension Height (Y) :")

'Height
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nBox1Param(8) = InputBox("Please input your dimension Length (Z) :")
'Create box temporary body
Dim swBox1Body As SldWorks.Body2

Set swBox1Body = swmodeler.CreateBodyFromBox(nBox 1Param)

'Check body for faults
Call CheckBody(swBox1Body)

'Display body
swBox1Body.Display3 swmodel, RGB(200, 0, 0), swTempBodySelectOptionNone

'Repeat

Dim nBox2Param(8) As Double
nBox2Param(0) = InputBox("Please input your Center (X) Again!! :")
nBox2Param(1) = InputBox("Please input your Center (Y) Again!!:")
nBox2Param(2) = InputBox("Please input your Center (Z) Again!! :")
" Axis
nBox2Param(3) = InputBox("Axis to Extruded (X) Again!! :")
nBox2Param(4) = InputBox("Axis to Extruded (Y) Again!! :")

nBox2Param(5) = InputBox("Axis to Extruded (Z) Again!! :")

' Width
nBox2Param(6) = InputBox("Please input your dimension Width (X) Again!! :")
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' Length

nBox2Param(7) = InputBox("Please input your dimension Height (Y) Again!! :")

'Height

nBox2Param(8) = InputBox("Please input your dimension Length (Z) Again!! :")

'Create box temporary body
Dim swBox2Body As SldWorks.Body?2

Set swBox2Body = swmodeler.CreateBodyFromBox(nBox2Param)

'Check body for faults
Call CheckBody(swBox2Body)

'Display body

swBox2Body.Display3 swmodel, RGB(200, 0, 0), swTempBodySelectOptionNone

'Add bodies
Dim vBodies As Variant

Dim IngErrors As Long

vBodies = swBox2Body.Operations2(SWBODYADD, swBox1Body, IngErrors)
If IngErrors <> 0 Then
Debug.Print "Boolean operation error: " & IngErrors & vbCrLf & "ending"

End

End If

'"Turn
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Dim swPart As SIdWorks.PartDoc
Set swPart = swmodel

swPart.CreateFeatureFromBody3 vBodies(0), False, 0

End Sub
Sub CheckBody(body As SIdWorks.Body?2)
Dim swFaultEnt As SldWorks.FaultEntity
Dim i As Integer
Set swFaultEnt = body.Check3
If swFaultEnt.Count <> 0 Then
Debug.Print "Fauts detected."”
For 1 =0 To swFaultEnt.Count - 1
Debug.Print "Error code: " & swFaultEnt.ErrorCode(i)
Next i

Debug.Print "Ending."

End If
End Sub
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Option Explicit

Public Enum swMassPropertiesStatus_e

swMassPropertiesStatus OK =0
swMassPropertiesStatus UnknownError = 1

swMassPropertiesStatus NoBody = 2

End Enum

Public Enum swUserPreferenceToggle e

swUpdateMassPropsDuringSave = 30

End Enum

Sub main()

Dim swApp As SldWorks.SldWorks

Dim swModel As SldWorks.ModelDoc2

Dim swModelExt As SldWorks.ModelDocExtension
Dim swAssy As SldWorks.AssemblyDoc

Dim swSelMgr As SldWorks.SelectionMgr

Dim swComp As SldWorks.Component2

Dim nStatus As Long

Dim vMassProp As Variant

Set swApp = CreateObject("SldWorks.Application")
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Set swModel = swApp.ActiveDoc

Set swModelExt = swModel . Extension

vMassProp = swModelExt.GetMassProperties(1, nStatus)
"Debug.Print "ModelDocExtension::GetMassProperties(" + swModel.GetPathName + ")"
'Debug.Print " Status =" & nStatus
Debug.Print ""
If Not IsEmpty(vMassProp) Then
' Debug.Print " Center Of Mass X =" & vMassProp(0)
"Debug.Print " Center Of Mass Y =" & vMassProp(1)

' Debug.Print " Center Of Mass Z =" & vMassProp(2)

MsgBox " Volume =" & vMassProp(3) & " (m.m.m) "

Debug.Print " Volume =" & vMassProp(3) & " (m.m.m) "
Debug.Print " Area =" & vMassProp(4)

Debug.Print " Mass =" & vMassProp(5)

Debug.Print " MomXX =" & vMassProp(6)

Debug.Print " MomYY =" & vMassProp(7)

Debug.Print " MomZZ =" & vMassProp(8)

Debug.Print " MomXY =" & vMassProp(9)

Debug.Print " MomZX =" & vMassProp(10)

Debug.Print " MomYZ =" & vMassProp(11)

End If

Debug.Print " "
End Sub
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Option Explicit

Dim swApp As SIdWorks.SldWorks
Dim Part As ModelDoc2
Dim Measure As Measure

Dim boolstatus As Boolean

Sub main()
et swApp = Application.SIdWorks
Set Part = swApp.ActiveDoc

Set Measure = Part. Extension.CreateMeasure

Measure.ArcOption = 0 'Can set this to 0, 1, or 2

' 0 - Center to Center

' 1 - Minimum Distance

' 2 - Maximum Distance

Dim strDisplay As String

boolstatus = Measure.Calculate(Nothing)

If (boolstatus) Then

If (Not (Measure.Length = -1)) Then

Debug.Print "Length: " & Measure.Length
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End If

If (Not (Measure.Area = -1)) Then
Debug.Print "Area: " & Measure.Area
End If

If (Not (Measure.ArcLength = -1)) Then
Debug.Print "Arc length: " & Measure.ArcLength

End If

If (Not (Measure.ChordLength = -1)) Then
Debug.Print "Chord length: " & Measure.ChordLength

End If

If (Not (Measure.Diameter = -1)) Then
Debug.Print "Diameter: " & Measure.Diameter

End If

If (Not (Measure.Radius = -1)) Then
Debug.Print "Radius: " & Measure.Radius

End If

If (Not (Measure.Perimeter = -1)) Then
Debug.Print "Perimeter: " & Measure.Perimeter

End If

If (Not (Measure.X = -1)) Then

Debug.Print "X coordinate: " & Measure.X
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End If

If (Not (Measure.Y =-1)) Then
Debug.Print "Y coordinate: " & Measure.Y

End If

If (Not (Measure.Z = -1)) Then
Debug.Print "Z coordinate: " & Measure.Z

End If

If (Not (Measure.DeltaX =-1)) Then
Debug.Print "DeltaX: " & Measure.DeltaX

End If

If (Not (Measure.DeltaY =-1)) Then
Debug.Print "DeltaY: " & Measure.DeltaY

End If

If (Not (Measure.DeltaZ = -1)) Then
Debug.Print "DeltaZ: " & Measure.DeltaZ

End If

If (Not (Measure.Angle = -1)) Then
Debug.Print "Angle: " & Measure.Angle
End If

If (Not (Measure.CenterDistance = -1)) Then

Debug.Print "Center distance: " & Measure.CenterDistance




End If

If (Not (Measure.NormalDistance =-1)) Then
Debug.Print "Normal distance: " & Measure.NormalDistance

End If

If (Not (Measure.Distance = -1)) Then
Debug.Print "Distance: " & Measure.Distance

End If

If (Not (Measure.TotalLength = -1)) Then
Debug.Print "Total length: " & Measure.TotalLength

End If

If (Not (Measure.TotalArea =-1)) Then
Debug.Print "Total Area : " & Measure.TotalArea
End If

If (Measure.IsParallel) Then
Debug.Print "IsParallel : " & Measure.IsParallel

End If

If (Measure.IsIntersect) Then
Debug.Print "Is Intersect : " & Measure.IsIntersect

End If

If (Measure.IsPerpendicular = -1) Then

Debug.Print "Is Perpendicular : " & Measure.IsPerpendicular
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End If

If (Not (Measure.Projection = -1)) Then
Debug.Print "Projection : " & Measure.Projection

End If

If (Not (Measure.Normal = -1)) Then
Debug.Print "Normal : " & Measure.Normal

End If

If (Not (Measure.SpericalCenterDistance = -1)) Then
Debug.Print "Sperical Center Distance : " & Measure.SpericalCenterDistance

End If

If (Measure. IsConcentricSpheres) Then
Debug.Print "Is Concentric Spheres : " & Measure.IsConcentricSpheres

End If

Else

Debug.Print "Invalid combination of selected entities."
End If

End Sub
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