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Image Processing of Welding Procedure
Specification and Pre—process Program
Development for Finite Element Modelling
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Abstract

PRE-WELD program, which generates automatically the input file for the
finite element analysis on the 2D butt welding at the dissimilar metal
weld part, was developed. This program is pre—process program of the
FEM code for analyzing the residual stress at the welding parts. Even if
the users have not the detail knowledges for the FEM modelling, the
users can make the ABAQUS INPUT easily by inputting the shape data of
welding part, the weld current and voltage of welding parameters. By
using PRE-WELD program, we can save the time and the effort greatly
for preparing the ABAQUS INPUT for the residual stress analysis at the
welding parts, and make the exact input without the human error.
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show hMesh
Exit

FE Mesh was generated successfully!
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{f pre-weld_th.inp - HI2Z B3 frmEd
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*Preprint, echo=NHO, model=HO, history=H0, contact=NO =1 frmFal
*Hode g i B frmFal

P pre-weld_stinp - HIEAF

THE(F) EEE) M0 HIW ESTH)
*Heading

Pre-weld abaqus structural input file -
#Preprint, echo=N0, model=HO, history=N0, contact=HO

*Node

12.13333,
12.26667,
12.4,

12.53333,
12.66667,
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2. PRE-WELD Z=2199] A

(1) Modulel.bas file Code

Option Explicit
'--- Variables for WPS

Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public

--- Variables for geometry & FE m

Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public
Public

PassNo(30) As Integer 24
Volt(30) As Single &\
Current(30) As Single 84
Speed(30) As Single S
Eta(30) As Single
PassNoi(30) As Integer
Volti(30) As Single
Currenti(30) As Single
Speedi(30) As Single
Etai(30) As Single
QFlux(30) As Single
iRow As Integer
iniRow As Integer
itotal As Integer 5

‘open file®] &7 72 No.
‘open fileQ] &7 A(V)
'open fileo] &7 % F(A)
‘open file®] 87145 (cm/min)
open file<] &4 a8 (%)
o]l o 2k
H =

N

@) HolE 2l
'%7] open file2] d
SEETIES

i

T

0
olgl =l

D

°] L1

4

L1 As Single T
L2 As Single

L3 As Single

L4 As Single

H1 As Single

Alphal As Single
Alpha2 As Single
NEL1 As Integer

NEL2 As Integer

NEL3 As Integer

NEL4 As Integer

NEH1 As Integer
node(10000) As Integer
coord(10000, 2) As Single
nelem(10000, 4) As Integer
nwidth As Integer

nheight As Integer

ntnode As Integer

ntelem As Integer
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e
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o

B
Bl ko

'--- Variables for Boundary Condition
Public leftux As Integer

Public leftuy As Integer

Public rightux As Integer

Public rightuy As Integer

Public filmCoeff As Single

'--- Variables for Material

Public
Public
Public
Public
Public
Public
Public
Public

MatB1 As String
MatB2 As String
MatB3 As String
Matwl As String
matNoB1 As Integer
matNoB2 As Integer
matNoB3 As Integer
matNoW1 As Integer

'--- Variables for Welding Pass
Public npass As Integer

Public Q(1000) As Single

Public HeatTime(1000) As Single

Public fMainForm As frmMain
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Sub Main()
frmSplash.Show
frmSplash.Refresh
Set fMainForm = New frmMain
Load fMainForm
Unload frmSplash

fMainForm.Show
End Sub

(2) frmMain.frm file Code

Option Explicit
Option Base 1

Dim FileName As String
Dim fHandle As Integer

Const MB_YESNO = 4
Const IDNO = 7

Private Declare Function OSWinHelp% Lib "user32" Alias "WinHelpA" (ByVal hwnd&, ByVal
HelpFile$, ByVal wCommand%, dwData As Any)

Private Sub Form_Load()
Me.Left = GetSetting(App.Title, "Settings", "MainLeft", 1000)
Me.Top = GetSetting(App.Title, "Settings”, "MainTop", 1000)
Me.Width = GetSetting(App.Title, "Settings", "MainWidth", 6500)
Me.Height = GetSetting(App.Title, "Settings"”, "MainHeight", 6500)
End Sub

Private Sub Form_Unload(Cancel As Integer)
Dim i As Integer
‘close all sub forms
For i = Forms.Count - 1 To 1 Step -1
Unload Forms(i)
Next
If Me.WindowState <> vbMinimized Then
SaveSetting App.Title, "Settings”, "MainLeft", Me.Left
SaveSetting App.Title, "Settings", "MainTop", Me.Top
SaveSetting App.Title, "Settings", "MainWidth", Me.Width
SaveSetting App.Title, "Settings", "MainHeight", Me.Height
End If
End Sub

Private Sub mnuEditAll_Click()
frmForm1_1.Show
End Sub

Private Sub mnuHelp1_Click()
"WPS =TS AlE
Const HELP_CONTENTS = &H3
Dim helpName As String
helpName = "WPS Help.hlp"
dlgCommonDialog.HelpFile = helpName
dlgCommonDialog.HelpCommand = HELP_CONTENTS
dlgCommonDialog.Action = 6

End Sub

Private Sub mnuHelpAbout_Click()
MsgBox "H & " & App.Major & "." & App.Minor & "." & App.Revision
End Sub

Private Sub mnuFileExit_Click()
Eg R gh]d,
Unload Me

End Sub
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Private Sub mnuFileSaveAs_Click()

Dim sFile As String

Dim fnum As Integer ‘free file number
Dim i As Integer

Dim mystring As String

With dlgCommonDialog

.DialogTitle = "t}&o]52o=2 A"
.CancelError = False _
'2-4]: Common Dialog AE &S] Fa 19 548 44T
Filter = "WPS 3}<(*.dat)|*.dat"
.ShowSave
If Len(.FileName) = 0 Then
Exit Sub
End If

sFile = .FileName
fnum = FreeFile
Open sFile For Output As #fnum

HlolE A%

Print #fnum, "L1="; Tab(10); L1

Print #fnum, "L2="; Tab(10); L2

Print #num, "L3="; Tab(10); L3

Print #num, "L4="; Tab(10); L4

Print #fnum, "H1="; Tab(10); H1

Print #num, "Alphal="; Tab(10); Alphal

Print #fnum, "Alpha2="; Tab(10); Alpha2

Print #num, "NEL1="; Tab(10); NEL1

Print #fnum, "NEL2="; Tab(10); NEL2

Print #fnum, "NEL3="; Tab(10); NEL3

Print #fnum, "NEL4="; Tab(10); NEL4

Print #num, "NEH1="; Tab(10); NEH1

Print #fnum, "Name of Material B1="; Tab(22); MatB1
Print #fnum, "Name of Material B2="; Tab(22); MatB2
Print #fnum, "Name of Material B3="; Tab(22); MatB3
Print #fnum, "Name of Material W1="; Tab(22); Matw1
Print #fnum, "Material No for B1="; Tab(20); matNoB1
Print #fnum, "Material No for B2="; Tab(20); matNoB2
Print #fnum, "Material No for B3="; Tab(20); matNoB3
Print #fnum, "Material No for W1="; Tab(20); matNoW1
Print #fnum, "Film Coefficient ="; Tab(20); filmCoeff

If leftux = 1 Then mystring = "Fixed"

If leftux = 0 Then mystring = "Free"

Print #fnum, "left ux="; Tab(10); mystring

If leftuy = 1 Then mystring = "Fixed"

If leftuy = O Then mystring = "Free"

Print #fnum, "left uy="; Tab(10); mystring

If rightux = 1 Then mystring = "Fixed"

If rightux = 0 Then mystring = "Free"

Print #fnum, "right ux="; Tab(10); mystring

If rightuy = 1 Then mystring = "Fixed"

If rightuy = 0 Then mystring = "Free"

Print #fnum, "right uy="; Tab(10); mystring

Close #fnum
End With
End Sub
Private Sub mnuFileSave_Click()

' HolHE HAR AFsE AHHFE

Dim strMsg As String AR 2o UERE FRFE
Dim intButton As Integer 'MsgBox §4= ukshgk A%
Dim sFile As String 'file name

Dim fnum As Integer ‘free file number
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Dim i As Integer
Dim mystring As String

On Error GoTo SaveError:

Retry:
dlgCommonDialog.DefaultExt = "*.dat"
dlgCommonDialog.DialogTitle = "GEO d|°]¥ 3} *|=s}7]"
digCommonDialog.Filter = "WPS 3} (*.dat)|*.dat"
dlgCommonDialog.ShowSave

If Len(dlgCommonDialog.FileName) = 0 Then

Exit Sub

End If

If Dir(dlg]CommonDiang.FiIeName) =" Then
spelo] EAeA G -

sFile = dlgCommonDialog.FileName
fnum = FreeFile
Open sFile For Output As #fnum

Hlol Bl A
Print #fnum, "L1="; Tab(10); L1
Print #fnum, "L2="; Tab(10); L2
Print #num, "L3="; Tab(10); L3
Print #num, "L4="; Tab(10); L4
Print #fnum, "H1="; Tab(10); H1
Print #num, "Alphal="; Tab(10); Alphal
Print #fnum, "Alpha2="; Tab(10); Alpha2
Print #fnum, "NEL1="; Tab(10); NEL1
Print #fnum, "NEL2="; Tab(10); NEL2
Print #fnum, "NEL3="; Tab(10); NEL3
Print #fnum, "NEL4="; Tab(10); NEL4
Print #fnum, "NEH1="; Tab(10); NEH1
Print #fnum, "Name of Material B1="; Tab(22); MatB1
Print #fnum, "Name of Material B2="; Tab(22); MatB2
Print #fnum, "Name of Material B3="; Tab(22); MatB3
Print #fnum, "Name of Material W1="; Tab(22); Matw1
Print #fnum, "Material No for B1="; Tab(20); matNoB1
Print #fnum, "Material No for B2="; Tab(20); matNoB2
Print #fnum, "Material No for B3="; Tab(20); matNoB3
Print #fnum, "Material No for W1="; Tab(20); matNoW1
Print #fnum, "Film Coefficient ="; Tab(20); filmCoeff
If leftux = 1 Then mystring = "Fixed"
If leftux = 0 Then mystring = "Free"
Print #fnum, "left ux="; Tab(10); mystring
If leftuy = 1 Then mystring = "Fixed"
If leftuy = O Then mystring = "Free"
Print #fnum, "left uy="; Tab(10); mystring
If rightux = 1 Then mystring = "Fixed"
If rightux = 0 Then mystring = "Free"
Print #fnum, "right ux="; Tab(10); mystring
If rightuy = 1 Then mystring = "Fixed"
If rightuy = 0 Then mystring = "Free"
Print #fnum, "right uy="; Tab(10); mystring

Close #fnum

Else
‘o] EAE A9
strMsg = digCommonDialog.FileTitle & _
" updo] ojm EAFYTE" & vbCrLf & "Hol &7ka?"
intButton = MsgBox(strMsg, vbQuestion + vbYesNoCancel, _
ERIRCER)

Select Case intButton

Case vbYes o] HES e A4S
sFile = dlgCommonDialog.FileName
fnum = FreeFile
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Open sFile For Output As #fnum

Hloly A7

Print #fnum, "L1="; Tab(10); L1
Print #fnum, "L2="; Tab(10); L2
Print #fnum, "L3="; Tab(10); L3
Print #fnum, "L4="; Tab(10); L4
Print #num, "H1="; Tab(10); H1

Print #fnum, "Alphal="; Tab(10); Alphal
Print #fnum, "Alpha2="; Tab(10); Alpha2
Print #num, "NEL1="; Tab(10); NEL1
Print #fnum, "NEL2="; Tab(10); NEL2
Print #fnum, "NEL3="; Tab(10); NEL3
Print #fnum, "NEL4="; Tab(10); NEL4
Print #fnum, "NEH1="; Tab(10); NEH1
Print #fnum, "Name of Material B1="; Tab(22); MatB1
Print #fnum, "Name of Material B2="; Tab(22); MatB2
Print #fnum, "Name of Material B3="; Tab(22); MatB3
Print #fnum, "Name of Material W1="; Tab(22); Matw1
Print #fnum, "Material No for B1="; Tab(20); matNoB1
Print #fnum, "Material No for B2="; Tab(20); matNoB2
Print #fnum, "Material No for B3="; Tab(20); matNoB3
Print #fnum, "Material No for W1="; Tab(20); matNoW1
Print #fnum, "Film Coefficient ="; Tab(20); filmCoeff

If leftux = 1 Then mystring = "Fixed"

If leftux = O Then mystring = "Free"

Print #fnum, "left ux="; Tab(10); mystring
If leftuy = 1 Then mystring = "Fixed"

If leftuy = O Then mystring = "Free"

Print #fnum, "left uy="; Tab(10); mystring
If rightux = 1 Then mystring = "Fixed"

If rightux = 0 Then mystring = "Free"
Print #fnum, "right ux="; Tab(10); mystring
If rightuy = 1 Then mystring = "Fixed"

If rightuy = 0 Then mystring = "Free"
Print #fnum, "right uy="; Tab(10); mystring

Close #fnum

Case vbNo eri 2] HE

GoTo Retry:

Case vbCancel FHa] HES

Exit Sub
End Select
End If
Exit Sub
SaveError:
' AN

If Err.Number <> cdICancel Then
‘cdiCancel(32755) 2771 oFd 75

MsgBox "¥td S A& 4 gl Uk, vbCritical, " A"

End If
End Sub
Private Sub mnuFileOpen_Click()
toldo] A%E 39S dol HelHE
Dim sFile As String
Dim fnum As Integer
Dim txtline, mystring As String

With dlgCommonDialog

L hasiey

'free file number
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.DialogTitle = "&7]"
.CancelError = False

Filter = "2 EWPS 32 (*.dat)[*.dat"
.ShowOpen
If Len(.FileName) = 0 Then
Exit Sub
End If
sFile = .FileName

fnum = FreeFile
Open sFile For Input As #fnum

'Read data from open file

‘Do Until EOF(fnum)
Line Input #fnum, txtline
L1 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
L2 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
L3 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
L4 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
H1 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
Alphal = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
Alpha2 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
NEL1 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
NEL2 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
NEL3 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
NEL4 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
NEH1 = Val(Mid$(txtline, 10, 20))
Line Input #fnum, txtline
MatB1 = Mid$(txtline, 22, 33)
Line Input #fnum, txtline
MatB2 = Mid$(txtline, 22, 33)
Line Input #fnum, txtline
MatB3 = Mid$(txtline, 22, 33)
Line Input #fnum, txtline
MatW1l = Mid$(txtline, 22, 33)
Line Input #fnum, txtline
matNoB1 = Val(Mid$(txtline, 20, 30))
Line Input #fnum, txtline
matNoB2 = Val(Mid$(txtline, 20, 30))
Line Input #fnum, txtline
matNoB3 = Val(Mid$(txtline, 20, 30))
Line Input #fnum, txtline
matNoW1 = Val(Mid$(txtline, 20, 30))
Line Input #fnum, txtline
filmCoeff = Val(Mid$(txtline, 20, 30))
Line Input #fnum, txtline
mystring = Mid$(txtline, 10, 15)
If mystring = "Fixed" Then leftux = 1
If mystring = "Free" Then leftux = 0
Line Input #fnum, txtline
mystring = Mid$(txtline, 10, 15)
If mystring = "Fixed" Then leftuy = 1
If mystring = "Free" Then leftuy = 0
Line Input #fnum, txtline
mystring = Mid$(txtline, 10, 15)
If mystring = "Fixed" Then rightux = 1
If mystring = "Free" Then rightux = 0
Line Input #fnum, txtline
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mystring = Mid$(txtline, 10, 15)

If mystring = "Fixed" Then rightuy = 1
If mystring = "Free" Then rightuy = 0
‘Loop
Close #fnum
End With

End Sub
Private Sub mnuMakelNPst_Click()

Dim i, j As Integer

Dim ic, i1, i2, i3, i4, Kk, jj, nn As Integer
Dim ecount As Integer

Dim i, ii2 As Integer

Dim EB1(10000) As Integer
Dim EB2(10000) As Integer
Dim EB3(10000) As Integer
Dim EW21(10000) As Integer

Open "pre-weld_st.inp" For Output As #1

-- heading

Print #1, "*Heading"

Print #1, "Pre-weld abaqus structural input file"

Print #1, "*Preprint, echo=NO, model=NO, history=NO, contact=NO"
Print #1, "*Node"

'-- node

For i = 1 To ntnode
'Print #1, i; ","; Tab(10); coord!(i, 1); ","; Tab(25); coord!(i, 2)
Write #1, i; Tab(10); coord!(i, 1); Tab(25); coord!(i, 2)

Next i

-- element

Print #1, "*Element, type=C2D4R"

For i = 1 To ntelem
'Print #1, i; ","; nelem(i, 1); “,"; nelem(i, 2); ","; nelem(, 3); “,"; nelem(, 4)
Write #1, i; nelem(i, 1); nelem(i, 2); nelem(i, 3); nelem(i, 4)

Next i

'-- sets

Print #1, "*Nset, nset=N_all, internal”
Print #1, "1, "; ntnode
Print #1, "*Elset, Elset=E_all, internal”
Print #1, "1, "; ntelem

-- solid section
ic
i1
i2
i3
i4

i unio

OO0 O0OO

For j = 1 To NEH1
For i = 1 To NEL1

ic=ic+1
i1=i1+1
EB1(i1) = ic

Next i

For i = 1 To NEL2
ic=ic+1
i3=i3+1
EB3(i3) = ic

Next i
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For i =1 To NEL3

ic=ic+1
i4=1i4+1
EW1(i4) = ic

Next i

For i =1 To NEL4
ic=ic+1
i2=i2+1
EB2(i2) = ic

Next i

Next j

If ic <> ntelem Then
MsgBox ("There are some errors on counting element number")

Exit Sub
End If
Print #1, "*Elset, elset=E_basel, internal”
kk = 0
For i =1 To Int(il1 / 8)

kk = kk + 1

Write #1, EB1(8 * (i - 1) + 1); EB1(8 * (i - 1) + 2); EB1(8 * (i - 1) + 3); EB1(8 * (i - 1) +
4); _

EB1(8 * (i - 1) + 5); EB1(8 * (i - 1) + 6); EB1(8 * (i - 1) + 7); EB1(8 * (i - 1) +

8)
Next i
j=1i1-kk *8
Select Case jj
Case 1

Write #1, EB1(kk * 8 + 1)
Case 2

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2)
Case 3

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3)
Case 4

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4)

Case 5

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4); EB1(kk * 8 +
5)

Case 6

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4); EB1(kk * 8 +
5); EB1(kk * 8 + 6)

Case 7

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4); EB1(kk * 8 +
5); EB1(kk * 8 + 6); EB1(kk * 8 + 7)

End Select

Print #1, "** Section: Base Metal 1"
Print #1, "*Solid Section, elset=E_basel, material="; MatB1
Print #1, "1.,"

Print #1, "*Elset, elset=E_base2, internal”

kk =0
For i =1 To Int(i2 / 8)
kk = kk + 1
Print #1, EB2(8 * (i - 1) + 1); ","; EB2(8 * (i - 1) + 2); ","; EB2(8 * (i - 1) + 3); ","; EB2(8 *
(i-2) +4); _
"' EB2(8 * (i-1) +5); " EB2(8 * (i - 1) + 6); ", EB2(8 * (i - 1) + 7); ""; EB2(8 *
(i-1) +8)
Next i
j=i2-kk*8
Select Case jj
Case 1
Print #1, EB2(kk * 8 + 1)
Case 2
Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2)
Case 3
Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ","; EB2(kk * 8 + 3)
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Case 4

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ""; EB2(kk * 8 + 3); ","; EB2(kk * 8 + 4)
Case 5

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ","; EB2(kk * 8 + 3); ","; EB2(kk * 8 + 4); "";
EB2(kk * 8 + 5)

Case 6

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ","; EB2(kk * 8 + 3); ","; EB2(kk * 8 + 4); "";
EB2(kk * 8 + 5); ","; EB2(kk * 8 + 6)

Case 7

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ","; EB2(kk * 8 + 3); ","; EB2(kk * 8 + 4); "";
EB2(kk * 8 + 5); ""; EB2(kk * 8 + 6); ","; EB2(kk * 8 + 7)

End Select

Print #1, ™* Section: Base Metal 2"
Print #1, "*Solid Section, elset=E_base2, material="; MatB2
Print #1, "1.,"

Print #1, "*Elset, elset=E_butterng, internal”

kk =0
For i =1 To Int(i3 / 8)

kk = kk + 1

Print #1, EB3(8 * (i - 1) + 1); ","; EB3(8 * (i - 1) + 2); ","; EB3(8 * (i - 1) + 3); ","; EB3(8 *
(i-1)+4) _

"" EB3(8 * (i - 1) + 5); ""; EB3(8 * (i - 1) + 6); ","; EB3(8 * (i - 1) + 7); ","; EB3(8 *

(i-1)+8)
Next i
j=1i3 - kk * 8
Select Case jj
Case 1

Print #1, EB3(kk * 8 + 1)
Case 2

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2)
Case 3

Print #1, EB3(kk * 8 + 1); ""; EB3(kk * 8 + 2); ","; EB3(kk * 8 + 3)
Case 4

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ""; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4)
Case 5

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ""; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4); "";
EB3(kk * 8 + 5)
Case 6

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ","; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4); "";
EB3(kk * 8 + 5); ","; EB3(kk * 8 + 6)
Case 7

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ""; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4); "";
EB3(kk * 8 + 5); ""; EB3(kk * 8 + 6); ","; EB3(kk * 8 + 7)
End Select

Print #1, "™* Section: Buttering Metal"
Print #1, "*Solid Section, elset=E_buttering, material="; MatB3
Print #1, "1.,"

Print #1, "*Elset, elset=E_weld, internal”

kk =0
For i =1 To Int(i4 / 8)

kk = kk + 1

Print #1, EW1(@8 * (i - 1) + 1); ","; EW1(8 * (i - 1) + 2); ""; EW1(8 * (i - 1) + 3); ","; EW1(8
*(i-1) + 4);

( ) EWI(8 * (i - 1) + 5); ", EW1(8 * (i - 1) + 6); ", EW1(8 * (i - 1) + 7); "."; EW1(8

*(i-1) +8)
Next i
j=i4-kk*8
Select Case jj
Case 1
Print #1, EW1(kk * 8 + 1)
Case 2
Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2)
Case 3

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ","; EW1(kk * 8 + 3)

_22_



Case 4

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ""; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4)
Case 5

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ""; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4);
""" EWL1l(kk * 8 + 5)

Case 6

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ""; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4);
""" EW1(kk * 8 + 5); ""; EW1(kk * 8 + 6)

Case 7

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ""; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4);
"' EW1(kk * 8 + 5); ""; EW1(kk * 8 + 6); ","; EW1(kk * 8 + 7)

End Select

Print #1, "™* Section: Weld Metal"
Print #1, "*Solid Section, elset=E_weld, material="; MatW1
Print #1, "1.,"

'-- sets for apply Convection heat transfer film Coefficient
'-- Bottom elements
Print #1, "*Elset, elset=E_Bottom, internal”

kk =0
nwidth = NEL1 + NEL2 + NEL3 + NEL4
For i = 1 To Int(nwidth / 8)
kk = kk + 1
Print #1, 8 * (i - 1) + 1; "™ 8 * (i-1) +2; "™ 8* (i-1)+3;"" 8*(i-1) +4; _
"8 *(-1)+5""8*(-1)+6;""8*0-1)+7,""8*0-1)+8
Next i
jj = nwidth - kk * 8
Select Case jj
Case 1
Print #1, (kk * 8 + 1)
Case 2
Print #1, (kk * 8 + 1); ")"; (kk * 8 + 2)
Case 3
Print #1, (kk * 8 + 1); ")"; (kk * 8 + 2); ""; (kk * 8 + 3)
Case 4
Print #1, (kk * 8 + 1); ")"; (kk * 8 + 2); ""; (kk * 8 + 3); ""; (kk * 8 + 4)
Case 5
Print #1, (kk * 8 + 1); ")"; (kk * 8 + 2); ","; (kk * 8 + 3); ")"; (kk * 8 + 4); ""; (kk * 8 + 5)
Case 6
Print #1, (kk * 8 + 1); ""; (kk * 8 + 2); ""; (kk * 8 + 3); ",)"; (kk * 8 + 4); ""; (kk * 8 + 5);
""o(kk * 8 + 6)
Case 7
Print #1, (kk * 8 + 1); ""; (kk * 8 + 2); ""; (kk * 8 + 3); ")"; (kk * 8 + 4); ""; (kk * 8 + 5);
"Mo(kk * 8 + 6); ") (Kk * 8 + 7)
End Select

Print #1, "*Surface, type=ELEMENT, name=E_Bottom"
Print #1, "E_Bottom, S1"

'-- Top elements
Print #1, "*Elset, elset=E_Top, internal"

kk = 0
nwidth = NEL1 + NEL2 + NEL3 + NEL4
nn = nwidth * (NEH1 - 1)
For i = 1 To Int(nwidth / 8)

kk = kk + 1

Print #1, rn + 8 * (i- 1)+ 1; """, nmn+8* (-1 +2;,""nn+8* (-1 +3;"" nn+8
-1+ 4 _

tan+8* (i-1)+5 "+ 8*(@(-1)+6""nmm+8*(@{-1)+7 ""nn+8*

i-1)+38
Next i
jj = nwidth - kk * 8
Select Case jj
Case 1

Print #1, (nn + kk * 8 + 1)
Case 2

Print #1, (nn + kk * 8 + 1); “"; (nn + kk * 8 + 2)
Case 3
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Print #1, (nn + kk * 8 + 1); ""; (nn + kk * 8 + 2); ""; (nn + kk * 8 + 3)
Case 4

Print #1, (nn + kk * 8 + 1); ")"; (nn + kk * 8 + 2); ","; (nn + kk * 8 + 3); ""; (hn + kk *
4)
Case 5
Print #1, (nn + kk * 8 + 1); ""; (nn + kk * 8 + 2); ")"; (nn + kk * 8 + 3); ""; (nn + kk *
4y; " (nn+kk*8+5)
Case 6
Print #1, (nn + kk * 8 + 1) "Uon + kk *8 + 2); " (nn + kk * 8 + 3); ") (nn + kk *
4y; " (nn+kk*8+5) (nn+kk*8+6)
Case 7
Print #1, (nn + kk * 8 + 1) ""o(nn + kk * 8 + 2) "Mo(n + kk * 8 + 3); ") (nn + kk *
4); " (nn+kk*8+5) (nn+kk*8+6) (nn+kk*8+7)
End Select
Print #1, "*Surface type ELEMENT, name=E_Top"
Print #1, "E_Top, S
'-- Left side elements
Print #1, "*Elset, elset=E_Left, internal”
kk =0
nwidth = NEL1 + NEL2 + NEL3 + NEL4
Select Case NEH1
Case 1
Print #1, "1"
Case 2
Print #1, "1"; ""; nwidth + 1
Case 3
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1
Case 4
Print #1, "1"; ","; nwidth + 1; ","; 2 * nwidth + 1; ","; 3 * nwidth + 1
Case 5
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth + 1
Case 6
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ""; 3 * nwidth + 1; ","; 4 * nwidth + 1;
5 * nwidth + l
Case 7
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth 1;
5 * nwidth + 1; ""; 6 * nwidth + 1
Case 8
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ""; 3 * nwidth + 1; ","; 4 * nwidth 1;
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1
Case 9
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ""; 3 * nwidth + 1; ","; 4 * nwidth 1;
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1
Print #1, 8 * nwidth + 1
Case 10
Print #1, "1"; ")"; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ""; 4 * nwidth 1;
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1
Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1
Case 11
Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ""; 4 * nwidth 1;
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1
Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ","; 10 * nwidth + 1
Case 12
Print #1, "1"; ","; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth 1;
5 * nwidth + 1; ""; 6 * nwidth + 1; ","; 7 * nwidth + 1
Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ","; 10 * nwidth + 1; ","; 11 * nwidth +
Case 13
Print #1, "1™ "™ nwidth + 1; ","; 2 * nwidth + 1; ","; 3 * nwidth + 1; ""; 4 * nwidth + 1;
5 * nwidth + 1; ""; 6 * nwidth + 1; ","; 7 * nwidth + 1
Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ","; 10 * nwidth + 1; ""; 11 * nwidth 1;
12 * nWldth + 1
Case 14
Print #1, "1"; ","; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth 1;
5 * nwidth + 1; ","; 6 * nwidth + 1; ""; 7 * nwidth + 1
Print #1, 8 * nWldth + 1; """ 9 * nwidth + 1; ","; 10 * nwidth + 1; ""; 11 * nwidth 1;

12 * nW|dth +1;"" 13 * nW|dth + 1
Case 15
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Print #1, "1"; ","; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth + 1;

5 * nwidth + 1; ","; 6 * nwidth + 1; ""; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ""; 9 * nwidth + 1; ","; 10 * nwidth + 1; ","; 11 * nwidth + 1;
12 * nwidth + 1; ""; 13 * nwidth + 1; ","; 14 * nwidth + 1

Case 16

Print #1, "1™ "™ nwidth + 1; ","; 2 * nwidth + 1; ","; 3 * nwidth + 1; ""; 4 * nwidth + 1;

5 * nwidth + 1; ""; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ","; 10 * nwidth + 1; ""; 11 * nwidth
12 * nwidth + 1; ""; 13 * nwidth + 1; ","; 14 * nwidth + 1

Print #1, 15 * nwidth + 1
End Select

Print #1, "*Surface, type=ELEMENT, name=E_Left"

Print #1, "E_Left, S4"

'-- Right side elements

Print #1, "*Elset, elset=E_Right, internal”

kk = 0

nwidth = NEL1 + NEL2 + NEL3 + NEL4

Select Case NEH1
Case 1

Print #1, nwidth
Case 2

Print #1, nwidth; ","; 2 * nwidth
Case 3

Print #1, nwidth; ","; 2
Case 4

Print #1, nwidth; ","; 2
Case 5

Print #1, nwidth; ","; 2
Case 6

Print #1, nwidth; ""; 2 * nwidth; ""

nwidth

Case 7

Print #1, nwidth; ""; 2 * nwidth;
nwidth; ","; 7 * nwidth

Case 8

Print #1, nwidth; ","; 2 * nwidth; "

nwidth; ","; 7 * nwidth; ","; 8 * nwidth
Case 9
Print #1, nwidth; ","; 2 * nwidth;
nwidth; ","; 7 * nwidth; ","; 8 * nwidth
Print #1, 9 * nwidth
Case 10
Print #1, nwidth; ""; 2 * nwidth;
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

"o,
1

"o,
1

"o,
1

Print #1, 9 * nwidth; ","; 10 * nwidth

Case 11

* nwidth; ","; 3 * nwidth

;3 * nwidth; ",";

3 * nwidth; "";

3 * nwidth; "";

3 * nwidth; ",";

3 * nwidth; "";

Print #1, nwidth; ""; 2 * nwidth; ""; 3 * nwidth; "";

nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","; 11 * nwidth

Case 12

Print #1, nwidth; ""; 2 * nwidth; ""; 3 * nwidth; "";

nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth;

Case 13
Print #1, nwidth; ","; 2 * nwidth;
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth;

Case 14
Print #1, nwidth; ","; 2 * nwidth;
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth;

14 * nwidth

Case 15

Print #1, nwidth; ","; 2 * nwidth;
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

"o,
LR

Print #1, 9 * nwidth; ","; 10 * nwidth;

3 * nwidth; ",";

3 * nwidth; ",";

11 * nwidth;

3 * nwidth; "";

" 11 * nwidth;
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* nwidth; ","; 3 * nwidth; ","; 4 * nwidth

4 * nwidth; ",";

4 * nwidth; ",";

4 * nwidth; ",";

4 * nwidth; ",";

4 * nwidth; ",";

4 * nwidth; ",";

4 * nwidth; ",";

""o11 * nwidth; ","; 12 * nwidth

4 * nwidth; ",";

4 * nwidth; ",";

"M12 * nwidth;

4 * nwidth; ",";
""12 * nwidth;

* nwidth; ","; 3 * nwidth; ","; 4 * nwidth; ","; 5 * nwidth

5 * nwidth; "";

5 * nwidth; "";

5 * nwidth; "";

5 * nwidth; ",";

5 * nwidth; "";

5 * nwidth; "";

5 * nwidth; "";

5 * nwidth; ",";

"% 11 * nwidth; " 12 % nwidth; )" 13 * nwidth

5 * nwidth; ",";
"M 13 * nwidth;

5 * nwidth; "";
"M 13 * nwidth;

+ 1;

6 *

6 *



14 * nwidth; ","; 15 * nwidth

Case 16

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth; ",";
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","; 11 * nwidth; ","; 12 * nwidth;

14 * nwidth; ","; 15 * nwidth

Print #1, 16 * nwidth

End Select
Print #1, "*Surface, type=ELEMENT, name=E_Right"
Print #1, "E_Right, S2"

'-- weld part sets

ecount = 0
For ii = 1 To npass
Print #1, "*Elset, elset=weld"; ii; ", internal"

For j =1 To NEL3 * 2
ecount = ecount + 1
Print #1, EW1(ecount)
Next
Next ii

'-- material properties for theraml transfer analysis
Print #1, ™"

Print #1, "** MATERIALS"

Print #1, ™"

Print #1, "*Material, name="; MatB1 -- SA508
Print #1, "*Elastic"

Print #1, " 2.78e+07, 0.29, 70."
Print #1, " 2.37e+07, 0.29, 800."
Print #1, " 2.05e+07, 0.29,1200."
Print #1, " 1.77e+07, 0.29,1400."
Print #1, " 1.01e+07, 0.29,1472."
Print #1, " 4.03e+06, 0.29,1832."
Print #1, " 2.42e+06, 0.29,2192."
Print #1, " 1.54e+06, 0.29,2662."
Print #1, " 1.54e+06, 0.29,3632."
Print #1, "*Expansion”

Print #1, " 6.39e-06, 70."

Print #1, " 7.78e-06, 800."

Print #1, " 8.28e-06,1200."

Print #1, " 8.64e-06,1600."

Print #1, " 8.72e-06,1832."

Print #1, " 9e-06,2012."

Print #1, " 9.39e-06,2192."

Print #1, " 9.89e-06,2662."

Print #1, " 1.04e-05,2734."

Print #1, " 1.04e-05,3632."

Print #1, "*Plastic"

Print #1, "69500., 0., 70."
Print #1, "88400., 0.1, 70."
Print #1, "69500., 0., 100."
Print #1, "88400., 0.1, 100."
Print #1, "65400., 0., 200."
Print #1, "88400., 0.1, 200."
Print #1, "63300., 0., 300."
Print #1, "88400., 0.1, 300."
Print #1, "61500., 0., 400."
Print #1, "88400., 0.1, 400."
Print #1, "60100., 0., 500."
Print #1, "88400., 0.1, 500."
Print #1, "58500., 0., 600."
Print #1, "88400., 0.1, 600."
Print #1, "57700., 0., 650."
Print #1, "88400., 0.1, 650."
Print #1, "56600., 0., 700."
Print #1, "88400., 0.1, 700."
Print #1, "55300., 0., 750."
Print #1, "88400., 0.1, 750."
Print #1, "53700., 0., 800."

_26_

5 * nwidth; ",";

13 * nwidth;

6 *



Print #1, "88400., 0.1, 800."
Print #1, "51500., 0., 850."
Print #1, "85400., 0.1, 850."
Print #1, "48500., 0., 900."
Print #1, "80800., 0.1, 900."
Print #1, "44600., 0., 950."
Print #1, "75200., 0.1, 950."
Print #1, "39500., 0.,1000."
Print #1, "68200., 0.1,1000."
Print #1, "31400., 0.,1112."
Print #1, "54100., 0.1,1112."
Print #1, "15800., 0.,1472."
Print #1, "27300., 0.1,1472."
Print #1, "11300., 0.,1832."
Print #1, "19500., 0.1,1832."
Print #1, " 6610., 0.,2192."
Print #1, "11400., 0.1,2192."
Print #1, " 4470., 0.,2661.8"
Print #1, " 4470., 0.1,2661.8"
Print #1, "*Anneal Temperature"
Print #1, " 2661.8,"

Print #1, "*Material, name="; MatB2 '---- Type 316 SS
Print #1, "*Elastic"

Print #1, " 2.83e+07, 0.27, 70."
Print #1, " 2.41e+07, 0.27, 800."
Print #1, " 2.12e+07, 0.27,1200."
Print #1, " 1.73e+07, 0.27,1600."
Print #1, " 1.16e+07, 0.27,2012."
Print #1, " 290000., 0.27,2552."
Print #1, " 290000., 0.27,3632."
Print #1, "*Expansion”

Print #1, " 8.5e-06, 70."

Print #1, " 8.61e-06, 100."

Print #1, " 8.78e-06, 150."

Print #1, " 8.89e-06, 200."

Print #1, " 9.11e-06, 250."

Print #1, " 9.22e-06, 300."

Print #1, " 9.28e-06, 350."

Print #1, " 9.5e-06, 400."

Print #1, " 9.61e-06, 450."

Print #1, " 9.72e-06, 500."

Print #1, " 9.78e-06, 550."

Print #1, " 9.78e-06, 600."

Print #1, " 9.89e-06, 650."

Print #1, " 1le-05, 700."

Print #1, " 1le-05, 750."

Print #1, " 1.01e-05, 800."

Print #1, " 1.01e-05, 850."

Print #1, " 1.02e-05, 900."

Print #1, " 1.03e-05, 950."

Print #1, " 1.03e-05,1000."

Print #1, " 1.04e-05,1050."

Print #1, " 1.05e-05,1100."

Print #1, " 1.05e-05,1150."

Print #1, " 1.06e-05,1200."

Print #1, " 1.06e-05,1250."

Print #1, " 1.07e-05,1300."

Print #1, " 1.07e-05,1350."

Print #1, " 1.08e-05,1400."

Print #1, " 1.08e-05,1450."

Print #1, " 1.08e-05,1500."

Print #1, " 1.09e-05,1652."

Print #1, " 1.11e-05,1832."

Print #1, " 1.13e-05,2012."

Print #1, " 1.14e-05,2192."

Print #1, " 1.16e-05,2372."

Print #1, " 1.18e-05,2552."

Print #1, " 1.19e-05,2588."

Print #1, " 1.19e-05,2660."

Print #1, " 1.19e-05,3632."
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Print #1, "*Plastic"

Print #1, "29400., 0., 70."
Print #1, "70000., 0.54, 70."
Print #1, "29400., 0., 100."
Print #1, "70000., 0.54, 100."
Print #1, "25100., 0., 200."
Print #1, "68100., 0.54, 200."
Print #1, "22400., 0., 300."
Print #1, "64000., 0.54, 300."
Print #1, "20600., 0., 400."
Print #1, "62200., 0.54, 400."
Print #1, "19300., 0., 500."
Print #1, "61800., 0.54, 500."
Print #1, "18400., 0., 600."
Print #1, "61700., 0.54, 600."
Print #1, "18000., 0., 650."
Print #1, "61600., 0.54, 650."
Print #1, "17700., 0., 700."
Print #1, "61500., 0.54, 700."
Print #1, "17300., 0., 750."
Print #1, "61100., 0.54, 750."
Print #1, "17000., 0., 800."
Print #1, "60500., 0.54, 800."
Print #1, "16600., 0., 850."
Print #1, "59700., 0.54, 850."
Print #1, "16300., 0., 900."
Print #1, "58600., 0.54, 900."
Print #1, "15900., 0., 950."
Print #1, "57100., 0.54, 950."
Print #1, "15500., 0.,1000."
Print #1, "55400., 0.54,1000."
Print #1, "14900., 0.,1112."
Print #1, "53200., 0.54,1112."
Print #1, "14100., 0.,1292."
Print #1, "50200., 0.54,1292."
Print #1, "13600., 0.,1501."
Print #1, "48300., 0.54,1501."
Print #1, " 1590., 0.,2100."
Print #1, " 5660., 0.54,2100."
Print #1, " 953., 0.,2300."
Print #1, " 3400., 0.54,2300."
Print #1, " 700., 0.,2588."
Print #1, " 700., 0.54,2588."
Print #1, "*Anneal Temperature"
Print #1, "2588.,"

Print #1, "*Material, name="; MatB3 '--- Alloy 82/182
Print #1, "*Elastic"

Print #1, " 3.1e+07, 0.27, 70."

Print #1, " 3.02e+07, 0.27, 200."

Print #1, " 2.97e+07, 0.27, 300."

Print #1, " 2.94e+07, 0.27, 400."

Print #1, " 2.9e+07, 0.27, 500."

Print #1, " 2.87e+07, 0.27, 600."

Print #1, " 2.81e+07, 0.27, 700."

Print #1, " 2.76e+07, 0.27, 800."

Print #1, " 2.7e+07, 0.27, 900."

Print #1, " 2.64e+07, 0.27,1000."

Print #1, " 2.6e+07, 0.27,1100."

Print #1, " 2.52e+07, 0.27,1200."

Print #1, " 2.47e+07, 0.27,1300."

Print #1, " 2.39e+07, 0.27,1400."
Print #1, " 2.31e+07, 0.27,1500."
Print #1, " 2.23e+07, 0.27,1652."
Print #1, " 2.07e+07, 0.27,1832."
Print #1, " 9.04e+06, 0.27,2372."
Print #1, " 305000., 0.27,2552."
Print #1, " 305000., 0.27,2732."
Print #1, " 305000., 0.27,3632."
Print #1, "Expansion”

Print #1, " 6.75738e-06, 70."
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Print #1, "  8.302e-06,1000."

Print #1, " 9.56e-06,2012."
Print #1, " 1.11e-05,2192."
Print #1, " 1.11e-05,3632."

Print #1, "*Plastic"

Print #1, "57100., 0., 70."
Print #1, "95500., 0.34, 70."
Print #1, "57100., 0., 100."
Print #1, "95500., 0.34, 100."
Print #1, "52200., 0., 200."
Print #1, "95500., 0.34, 200."
Print #1, "50900., 0., 300."
Print #1, "95500., 0.34, 300."
Print #1, "50100., 0., 400."
Print #1, "95500., 0.34, 400."
Print #1, "49400., 0., 500."
Print #1, "95500., 0.34, 500."
Print #1, "48800., 0., 600."
Print #1, "95500., 0.34, 600."
Print #1, "48500., 0., 650."
Print #1, "95500., 0.34, 650."
Print #1, "48000., 0., 700."
Print #1, "95500., 0.34, 700."
Print #1, "47500., 0., 750."
Print #1, "95500., 0.34, 750."
Print #1, "46800., 0., 800."
Print #1, "95500., 0.34, 800."
Print #1, "45800., 0., 850."
Print #1, "93500., 0.34, 850."
Print #1, "44500., 0., 900."
Print #1, "89900., 0.34, 900."
Print #1, "43500., 0.,1000."
Print #1, "87800., 0.34,1000."
Print #1, "42700., 0.,1100."
Print #1, "86200., 0.34,1100."
Print #1, "41700., 0.,1200."
Print #1, "84200., 0.34,1200."
Print #1, "40600., 0.,1300."
Print #1, "81900., 0.34,1300."
Print #1, "39400., 0.,1400."
Print #1, "79600., 0.34,1400."
Print #1, "38100., 0.,1500."
Print #1, "76900., 0.34,1500."
Print #1, "26100., 0.,1832."
Print #1, "52600., 0.34,1832."
Print #1, "20300., 0.,2012."
Print #1, "40700., 0.34,2012."
Print #1, "13200., 0.,2539."
Print #1, "13200., 0.34,2539."
Print #1, " 1320., 0.,2588."
Print #1, " 1320., 0.34,2588."
Print #1, "*Anneal Temperature"
Print #1, "2588.,"

Print #1, "*Material, name="; MatW1 '--- Alloy 82/182
Print #1, "*Elastic"

Print #1, " 3.1e+07, 0.27, 70."
Print #1, " 3.02e+07, 0.27, 200."
Print #1, " 2.97e+07, 0.27, 300."
Print #1, " 2.94e+07, 0.27, 400."
Print #1, " 2.9e+07, 0.27, 500."
Print #1, " 2.87e+07, 0.27, 600."
Print #1, " 2.81e+07, 0.27, 700."
Print #1, " 2.76e+07, 0.27, 800."
Print #1, " 2.7e+07, 0.27, 900."
Print #1, " 2.64e+07, 0.27,1000."
Print #1, " 2.6e+07, 0.27,1100."
Print #1, " 2.52e+07, 0.27,1200."
Print #1, " 2.47e+07, 0.27,1300."
Print #1, " 2.39e+07, 0.27,1400."
Print #1, " 2.31e+07, 0.27,1500."
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Print #1, " 2.23e+07, 0.27,1652."
Print #1, " 2.07e+07, 0.27,1832."
Print #1, " 9.04e+06, 0.27,2372."
Print #1, " 305000., 0.27,2552."
Print #1, " 305000., 0.27,2732."
Print #1, " 305000., 0.27,3632."
Print #1, "*Expansion"

Print #1, " 6.75738e-06, 70."
Print #1, "  8.302e-06,1000."

Print #1, " 9.56e-06,2012."
Print #1, " 1.11e-05,2192."
Print #1, " 1.11e-05,3632."

Print #1, "*Plastic"

Print #1, "57100., 0., 70."
Print #1, "95500., 0.34, 70."
Print #1, "57100., 0., 100."
Print #1, "95500., 0.34, 100."
Print #1, "52200., 0., 200."
Print #1, "95500., 0.34, 200."
Print #1, "50900., 0., 300."
Print #1, "95500., 0.34, 300."
Print #1, "50100., 0., 400."
Print #1, "95500., 0.34, 400."
Print #1, "49400., 0., 500."
Print #1, "95500., 0.34, 500."
Print #1, "48800., 0., 600."
Print #1, "95500., 0.34, 600."
Print #1, "48500., 0., 650."
Print #1, "95500., 0.34, 650."
Print #1, "48000., 0., 700."
Print #1, "95500., 0.34, 700."
Print #1, "47500., 0., 750."
Print #1, "95500., 0.34, 750."
Print #1, "46800., 0., 800."
Print #1, "95500., 0.34, 800."
Print #1, "45800., 0., 850."
Print #1, "93500., 0.34, 850."
Print #1, "44500., 0., 900."
Print #1, "89900., 0.34, 900."
Print #1, "43500., 0.,1000."
Print #1, "87800., 0.34,1000."
Print #1, "42700., 0.,1100."
Print #1, "86200., 0.34,1100."
Print #1, "41700., 0.,1200."
Print #1, "84200., 0.34,1200."
Print #1, "40600., 0.,1300."
Print #1, "81900., 0.34,1300."
Print #1, "39400., 0.,1400."
Print #1, "79600., 0.34,1400."
Print #1, "38100., 0.,1500."
Print #1, "76900., 0.34,1500."
Print #1, "26100., 0.,1832."
Print #1, "52600., 0.34,1832."
Print #1, "20300., 0.,2012."
Print #1, "40700., 0.34,2012."
Print #1, "13200., 0.,2539."
Print #1, "13200., 0.34,2539."
Print #1, " 1320., 0.,2588."
Print #1, " 1320., 0.34,2588."
Print #1, "Anneal Temperature"
Print #1, "2588.,"

-~ initial B.C.

Print #1, ™"

Print #1, "* BOUNDARY CONDITIONS"

Print #1, ™"

Print #1, "™* Name: symm Type: Symmetry/Antisymmetry/Encastre”
Print #1, "™Boundary"

Print #1, "1, 1, 2"

Print #1, nwidth + 1; ", 2"

Print #1, "**"
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Print #1, "™* FIELDS"

Print #1, ™"

Print #1, "* Name: Field-1  Type: Temperature"
Print #1, "*Initial Conditions, type=TEMPERATURE"
Print #1, "N_all, 70."

Print #1, "

'-- solution steps

'Print #1, "*PARAMETER"

'Print #1, "* BODY_FLUX = 62016.0*1.732*0.87E2"
'Print #1, " BODY_FLUX =", Q

For i = 1 To npass

If i =1 Then

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

Print #1,
Print #1,

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

End If

If i >= 2 Then

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

ek

Ngk 1

"* STEP-"; i; " : Remove all Beads except bead "; i
ek
"*Step, name=Step-"; i

"*Static"

"le-05, 1e-05 "

"*MODEL CHANGE, REMOVE, TYPE=ELEMENT"
"E_weld"

"MODEL CHANGE, ADD=STRAIN FREE, TYPE=ELEMENT"
"weldl"

Nk n

"“*TEMPERATURE, FILE=pre-weld_th, BSTEP=1 i
"*OUTPUT, HISTORY, FREQ=1, VARIABLE=PRESELECTED"
"*OUTPUT, FIELD, VARIABLE=PRESELECTED, FREQ=1 "
"*End Step”

Tk n

" STEP-"; i + 1; " : Bead "; i; " heating"

"*Step, name=Step-"; i + 1; ", inc=1000"

"*Static"

"0.01,"; HeatTime(i); ", 1E-10, 100"

"*TEMPERATURE, FILE=pre-weld_th, BSTEP=2 i
"*OUTPUT, HISTORY, FREQ=1, VARIABLE=PRESELECTED"
"*OUTPUT, FIELD, VARIABLE=PRESELECTED, FREQ=1 "
"*End Step"

kk

ek
" STEP-"; i + 2; " : Bead "; i; " cooling"

ek

"*Step, name=Step-"; i + 2; ", inc=1000"

"*Static"

"0.01, 1000, 1E-10, 100"

o "
"“*TEMPERATURE, FILE=pre-weld_th, BSTEP=3 "
"*OUTPUT, HISTORY, FREQ=1, VARIABLE=PRESELECTED"
"*OUTPUT, FIELD, VARIABLE=PRESELECTED, FREQ=1 "
"*End Step"

kk "
k"

"% STEP-"; 3 *i - 2; " : Bead"; i; " add"

-

"*Step, name=Step-"; 3 * i - 2; ", inc=1000"
"*Static"
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Print #1, "2e-06, 1le-05"

Print #1, "*"MODEL CHANGE, ADD=STRAIN FREE, TYPE=ELEMENT"
Print #1, "weld"; i

Print #1, "** "

Print #1, "*TEMPERATURE, FILE=pre-weld_th, BSTEP="; 3 * i -

Print #1, "*OUTPUT, HISTORY, FREQ=1, VARIABLE= PRESELECTED"
Print #1, "*OUTPUT, FIELD, VARIABLE= PRESELECTED FREQ=1 "
Print #1, "End Step"

Print #1, "** !

Print #1, "* "

Print #1, "* STEP-"; 3 *i - 1, " : Bead"; i; " heating"

Print #1, "* "

Print #1, "*Step, name=Step-"; 3 * i - 1; ", inc=1000"

Print #1, "*Static"

Print #1, "0 01,"; HeatTime(i); ", 1E-10, 100"

Print #1,

Print #1, “TEMPERATURE, FILE=pre-weld_th, BSTEP="; 3 *i - 1
Print #1, "*OUTPUT, HISTORY, FREQ=1, VARIABLE=PRESELECTED"
Print #1, "*OUTPUT, FIELD, VARIABLE=PRESELECTED, FREQ=1 "
Print #1, "™End Step"

Print #1, "**

Print #1, "* "

Print #1, "™* STEP-"; 3 * i; " : Bead "; i; " cooling"
Print #1, " "

Print #1, "*Step, name=Step-"; 3 * i; ", inc=1000"

Print #1, "*Static"

Print #1, "0.01, 1000, 1E-10, 100"

Print #1, "** "

Print #1, "*“TEMPERATURE, FILE=pre-weld_th, BSTEP="; 3 * i

Print #1, "*OUTPUT, HISTORY, FREQ=1, VARIABLE=PRESELECTED"
Print #1, "*OUTPUT, FIELD, VARIABLE=PRESELECTED, FREQ=1 "
Print #1, "*End Step"

End If

Next

Close #1

MsgBox "pre-weld_stinp o] A =51 ch
End Sub

Private Sub mnuMakelNPth_Click()

Dim i, j As Integer

Dim ic, i1, i2, i3, i4, kk, jj, nn As Integer
Dim ecount As Integer

Dim i, ii2 As Integer

Dim EB1(10000) As Integer

Dim EB2(10000) As Integer

Dim EB3(10000) As Integer

Dim EW21(10000) As Integer

Open "pre-weld_th.inp" For Output As #1

'-- heading

Print #1, "Heading"

Print #1, "Pre-weld abaqus thermal input file"

Print #1, "*Preprint, echo=NO, model=NO, history=NO, contact=NO"
Print #1, "*Node"

'-- node

For i = 1 To ntnode
‘Print #1, i; ","; Tab(10); coord!(i, 1); ","; Tab(25); coord!(i, 2)
Write #1, i; Tab(lO) coord!(i, 1); Tab(25) coord!(i, 2)

Next i
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'-- element
Print #1, "*Element, type=DCAX4"

For i = 1 To ntelem
'Print #1, i; ","; nelem(i, 1); ","; nelem(i, 2); ","; nelem(i, 3); ","; nelem(i, 4)
Write #1, i; nelem(i, 1); nelem(i, 2); nelem(i, 3); nelem(i, 4)

Next i

'-- sets

Print #1, "*Nset, nset=N_all, internal"
Print #1, "1, "; ntnode
Print #1, "*Elset, Elset=E_all, internal"
Print #1, "1, "; ntelem

'-- solid section
ic=0
i1=0
i2=0
i3=0
i4=0

For j = 1 To NEH1

For i =1 To NEL1

ic=ic +1
i1=i1+1
EB1(i1) = ic

Next i

For i =1 To NEL2
ic=ic +1
i3=i3+1
EB3(i3) = ic

Next i

For i =1 To NEL3
ic=ic +1
i4=i4 +1
EWL1(i4) = ic

Next i

For i =1 To NEL4
ic=ic+1
2=i2+1
EB2(i2) = ic

Next i

Next j

If ic <> ntelem Then
MsgBox ("There are some errors on counting element number")
Exit Sub

End If

Print #1, "*Elset, elset=E_basel, internal”
kk = 0
For i =1 To Int(i1 / 8)
kk = kk + 1
Write #1, EB1(8 * (i - 1) + 1); EB1(8 * (i - 1) + 2); EB1(8 * (i - 1) + 3); EB1(8 * (i - 1) +

8)

Next i

j=1i1-kk *8

Select Case jj

Case 1

Write #1, EB1(kk * 8 + 1)

Case 2

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2)
Case 3

EB1(8 * (i - 1) + 5); EBL(8 * (i - 1) + 6); EBL1(8 * (i - 1) + 7); EB1(8 * (i - 1) +
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Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3)

Case 4

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4)

Case 5

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4); EB1(kk * 8 +
5)

Case 6

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4); EB1(kk * 8 +
5); EB1(kk * 8 + 6)

Case 7

Write #1, EB1(kk * 8 + 1); EB1(kk * 8 + 2); EB1(kk * 8 + 3); EB1(kk * 8 + 4); EB1(kk * 8 +
5); EB1(kk * 8 + 6); EB1(kk * 8 + 7)

End Select

Print #1, "** Section: Base Metal 1"
Print #1, "*Solid Section, elset=E_basel, material="; MatB1l
Print #1, "1.,"

Print #1, "*Elset, elset=E_base2, internal"

kk =0
For i =1 To Int(i2 / 8)

kk = kk + 1

Print #1, EB2(8 * (i - 1) + 1); ","; EB2(8 * (i - 1) + 2); ","; EB2(8 * (i - 1) + 3); ","; EB2(8 *
(i-1)+4)

"M EB2(8 * (i - 1) + 5); ")"; EB2(8 * (i - 1) + 6); ", EB2(8 * (i - 1) + 7); ","; EB2(8 *

(i-1) +8)
Next i
jj=1i2 - kk * 8
Select Case jj
Case 1

Print #1, EB2(kk * 8 + 1)
Case 2

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2)
Case 3

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ","; EB2(kk * 8 + 3)
Case 4

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ""; EB2(kk * 8 + 3); ","; EB2(kk * 8 + 4)
Case 5

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ","; EB2(kk * 8 + 3); ""; EB2(kk * 8 + 4); ".",
EB2(kk * 8 + 5)
Case 6

Print #1, EB2(kk * 8 + 1); ","; EB2(kk * 8 + 2); ""; EB2(kk * 8 + 3); ","; EB2(kk * 8 + 4); "";
EB2(kk * 8 + b); ","; EB2(kk * 8 + 6)
Case 7

Print #1, EB2(kk * 8 + 1); ""; EB2(kk * 8 + 2); ""; EB2(kk * 8 + 3); ""; EB2(kk * 8 + 4); "™
EB2(kk * 8 + 5); ","; EB2(kk * 8 + 6); ","; EB2(kk * 8 + 7)
End Select

Print #1, "** Section: Base Metal 2"
Print #1, "*Solid Section, elset=E_base2, material="; MatB2
Print #1, "1.,"

Print #1, "*Elset, elset=E_butterng, internal”

kk =0
For i =1 To Int(i3 / 8)

kk = kk + 1

Print #1, EB3(8 * (i - 1) + 1); ","; EB3(8 * (i - 1) + 2); ","; EB3(8 * (i - 1) + 3); ","; EB3(8 *
(i-1)+4)
"' EB3(8 * (i-1) +5); " EB3(8 * (i- 1) + 6); ","; EB3(8 * (i - 1) + 7); ""; EB3(8 *
(i-1) +8)
Next i
j=1i3-kk*8
Select Case jj
Case 1

Print #1, EB3(kk * 8 + 1)
Case 2

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2)
Case 3

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ""; EB3(kk * 8 + 3)
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Case 4

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ""; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4)
Case 5

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ","; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4); "";
EB3(kk * 8 + 5)

Case 6

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ","; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4); "";
EB3(kk * 8 + 5); ","; EB3(kk * 8 + 6)

Case 7

Print #1, EB3(kk * 8 + 1); ","; EB3(kk * 8 + 2); ","; EB3(kk * 8 + 3); ","; EB3(kk * 8 + 4); "";
EB3(kk * 8 + 5); ""; EB3(kk * 8 + 6); ","; EB3(kk * 8 + 7)

End Select

Print #1, "** Section: Buttering Metal"
Print #1, "*Solid Section, elset=E_buttering, material="; MatB3
Print #1, "1.,"

Print #1, "*Elset, elset=E_weld, internal"

kk = 0
For i =1 To Int(i4 / 8)

kk = kk + 1

Print #1, EW1(8 * (i - 1) + 1); ","; EW1(8 * (i - 1) + 2); ""; EW1(8 * (i - 1) + 3); ","; EW1(8
* (i - 1) + 4);

( ) E)\NT(S *(@(-1) +5);"" EW1@8 * (i - 1) + 6); ","; EW1(8 * (i - 1) + 7); ""; EW1(8

*(i-1)+8)

Next i

jj=1i4 - kk * 8

Select Case jj

Case 1

Print #1, EW1(kk * 8 + 1)

Case 2

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2)
Case 3

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ","; EW1(kk * 8 + 3)
Case 4

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ","; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4)
Case 5

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ","; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4);
" EWL(kk * 8 + 5)

Case 6

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ""; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4);
"", EW1(kk * 8 + 5); ""; EW1(kk * 8 + 6)

Case 7

Print #1, EW1(kk * 8 + 1); ","; EW1(kk * 8 + 2); ","; EW1(kk * 8 + 3); ","; EW1(kk * 8 + 4);
" EWL1(kk * 8 + 5); ")"; EW1(kk * 8 + 6); ","; EW1(kk * 8 + 7)

End Select

Print #1, "** Section: Weld Metal"
Print #1, "*Solid Section, elset=E_weld, material="; MatW1
Print #1, "1.,"

'-- sets for apply Convection heat transfer film Coefficient
'-- Bottom elements
Print #1, "*Elset, elset=E_Bottom, internal"

kk =0
nwidth = NEL1 + NEL2 + NEL3 + NEL4
For i = 1 To Int(nwidth / 8)
kk = kk + 1
Print #1, 8 * (i - 1) + 1; "™ 8 * (i - 1)
"8 *(-1)+5 " 8*(1-1)
Next i
jj = nwidth - kk * 8
Select Case jj
Case 1
Print #1, (kk * 8 + 1)
Case 2
Print #1, (kk * 8 + 1); ""; (kk * 8 + 2)
Case 3
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Print #1, (kk * 8 + 1); ")"; (kk * 8 + 2); ","; (kk * 8 + 3)

Case 4

Print #1, (kk * 8 + 1); ","; (kk * 8 + 2); ")"; (kk * 8 + 3); ""; (kk * 8 + 4)

Case 5

Print #1, (kk * 8 + 1); ")"; (kk * 8 + 2); ","; (kk * 8 + 3); ""; (kk * 8 + 4); ""; (kk * 8 + 5)
Case 6

Prlnt #1, (kk * 8 + 1); """, (kk * 8 + 2); " (kk * 8 + 3); ""; (kk * 8 + 4); ""; (kk * 8 + 5);
S (kk * 8 + 6)

Case 7

Print #1, (kk * 8 + 1); ' X , (kk * 8 +2); ") (kk * 8 + 3); ") (kk * 8 + 4); ""; (kk * 8 + 5);
""o(kk * 8 + 6); " (kk +7)

End Select

Print #1, "Surface, type=ELEMENT, name=E_Bottom"
Print #1, "E_Bottom, S1"

'-- Top elements
Print #1, "*Elset, elset=E_Top, internal”

kk =0

nwidth = NEL1 + NEL2 + NEL3 + NEL4
nn = nwidth * (NEH1 - 1)

For i = 1 To Int(nwidth / 8)

kk = kk + 1
Print #1, nn + 8 * (i- 1) + ;""" nn +8* (i -1) + 2, """ nn+8*(-1)+3 """ nn+38
*(|-1)+4

"N+ 8* (i-1)+5 " nn+8*(-1)+6"";nn+8*({-1)+7 ""nn+8*
i-1+38
Next i

jj = nwidth - kk * 8

Select Case jj

Case 1

Print #1, (nn + kk * 8 + 1)

Case 2

Print #1, (nn + kk * 8 + 1); ""; (nn + kk * 8 + 2)

Case 3

Print #1, (nn + kk * 8 + 1); ","; (hn + kk * 8 + 2); ")"; (hnn + kk * 8 + 3)

Case 4

Print #1, (nn + kk * 8 + 1); ""; (nn + kk * 8 + 2); ""; (nn + kk * 8 + 3); ","; (nn + kk * 8 +
4)

Case 5

Print #1, (nn + kk * 8 + 1); ""; (nn + kk * 8 + 2); ""; (nn + kk * 8 + 3); ""; (nn + kk * 8 +
4); "™ (nn + kk * 8 + b)

Case 6

Prlnt #1, (nn + kk * 8 + 1); "M (nn + kk * 8 + 2); " (nn + kk * 8 + 3); "), (nn + kk * 8 +
4); " (nn+kk*8+5) ;(hn + kk * 8 + 6)

Case 7

Print #1, (nn + kk * 8 + 1); ")"; (nn + Kk * 8 + 2); ", (nn + kk * 8 + 3); ""; (hn + kk * 8 +
4); "™ (nn + kk * 8 + 5); " (nn + kk * 8 + 6); ")"; (nn + kk * 8 + 7)

End Select

Print #1, *Surface type ELEMENT, name=E_Top"
Print #1, "E_Top, S

'-- Left side elements
Print #1, "*Elset, elset=E_Left, internal”

kk = 0
nwidth = NEL1 + NEL2 + NEL3 + NEL4

Select Case NEH1

Case 1

Print #1, "1"

Case 2

Print #1, "1"; ""; nwidth + 1

Case 3

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1

Case 4

Print #1, "1"; ""; nwidth + 1; ","; 2 * nwidth + 1; ","; 3 * nwidth + 1
Case 5

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ""; 4 * nwidth + 1
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Case 6

Print #1, "1"; ""; nwidth + 1; "."; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth + 1; ".";
5 * nwidth + 1
Case 7

Print #1, "1"; ","; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth
5 * nwidth + 1; ""; 6 * nwidth + 1

Case 8

Print #1, "1"; ","; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth
5 * nwidth + 1; ""; 6 * nwidth + 1; ","; 7 * nwidth + 1

Case 9

Print #1, "1"; ","; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth
5 * nwidth + 1; ","; 6 * nwidth + 1; ""; 7 * nwidth + 1

Print #1, 8 * nwidth + 1

Case 10

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth
5 * nwidth + 1; ")"; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1

Case 11

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ""; 3 * nwidth + 1; ","; 4 * nwidth + 1; ",";
5 * nwidth + 1; ")"; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ","; 10 * nwidth + 1

Case 12

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth + 1; ",";
5 * nwidth + 1; ")"; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ""; 10 * nwidth + 1; ","; 11 * nwidth + 1

Case 13

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ""; 3 * nwidth + 1; ""; 4 * nwidth + 1; ",";
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ""; 10 * nwidth + 1; ","; 11 * nwidth + 1; ",";
12 * nwidth + 1

Case 14

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth + 1; ",";
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; “)"; 9 * nwidth + 1; "; 10 * nwidth + 1; ""*; 11 * nwidth + 1; ",";
12 * nwidth + 1; ""; 13 * nwidth + 1

Case 15

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ""; 3 * nwidth + 1; ","; 4 * nwidth + 1; ",";
5 * nwidth + 1; ""; 6 * nwidth + 1; ","; 7 * nwidth + 1

+
Ly

S 4 % nwidth + 1; ")

+

1; ") 4 * nwidth + 1; "";

+
Ly

S 4 % nwidth + 1; ")

+
Ly
SN

*

nwidth + 1; "";

Print #1, 8 * nwidth + 1; ","; 9 * nwidth + 1; ""; 10 * nwidth + 1; ","; 11 * nwidth + 1; ",";
12 * nwidth + 1; ","; 13 * nwidth + 1; ","; 14 * nwidth + 1
Case 16

Print #1, "1"; ""; nwidth + 1; ""; 2 * nwidth + 1; ","; 3 * nwidth + 1; ","; 4 * nwidth + 1; ",";
5 * nwidth + 1; ","; 6 * nwidth + 1; ","; 7 * nwidth + 1

Print #1, 8 * nwidth + 1; ")"; 9 * nwidth + 1; “,"; 10 * nwidth + 1; ","; 11 * nwidth + 1; ",";
12 * nwidth + 1; ""; 13 * nwidth + 1; ","; 14 * nwidth + 1

Print #1, 15 * nwidth + 1

End Select

Print #1, "*Surface, type=ELEMENT, name=E_Left"
Print #1, "E_Left, S4"

'-- Right side elements
Print #1, "*Elset, elset=E_Right, internal”

kk = 0
nwidth = NEL1 + NEL2 + NEL3 + NEL4

Select Case NEH1

Case 1

Print #1, nwidth

Case 2

Print #1, nwidth; ","; 2 * nwidth

Case 3

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth

Case 4

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth

Case 5

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth; ","; 5 * nwidth
Case 6

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth; ""; 5 * nwidth; ""; 6 *
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nwidth

Case 7

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ","; 5 * nwidth; ""; 6 *
nwidth; ","; 7 * nwidth

Case 8

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth; ","; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Case 9

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ""; 5 * nwidth; ""; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth

Case 10

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth; ","; 5 * nwidth; ""; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth

Case 11

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ","; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","

Case 12

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ","; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","

Case 13

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ","; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ""

Case 14

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ","; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","; 11 * nwidth; ","; 12 * nwidth; ","; 13 * nwidth; ",";
14 * nwidth

Case 15

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ","; 4 * nwidth; “,"; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","; 11 * nwidth; ","; 12 * nwidth; ","; 13 * nwidth; ",";
14 * nwidth; ","; 15 * nwidth

Case 16

Print #1, nwidth; ","; 2 * nwidth; ","; 3 * nwidth; ""; 4 * nwidth; ","; 5 * nwidth; ","; 6 *
nwidth; ","; 7 * nwidth; ","; 8 * nwidth

Print #1, 9 * nwidth; ","; 10 * nwidth; ","; 11 * nwidth; ","; 12 * nwidth; ","; 13 * nwidth; ",";
14 * nwidth; ","; 15 * nwidth

Print #1, 16 * nwidth

End Select
Print #1, "*Surface, type=ELEMENT, name=E_Right"
Print #1, "E_Right, S2"

11 * nwidth

11 * nwidth; ","; 12 * nwidth

11 * nwidth; ","; 12 * nwidth; ","; 13 * nwidth

-- weld part sets
ecount = 0
For ii = 1 To npass
Print #1, "*Elset, elset=weld"; ii; ", internal"
For j =1 To NEL3 * 2
ecount = ecount + 1
Print #1, EW1(ecount)
Next
Next ii

-- heat input for each pass
For i = 1 To itotal

Q(i) = Eta(i) * Volt(i) * Current(i) / 16#
HeatTime(i) = 60# / Speed(i)

If Q(i) <= 1# Then
l\éls%Box ("gdg dolgrt glsUth WPS HlFE Al FAAL
End |
Next

'-- material properties for theraml transfer analysis
Print #1, "**"
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Print #1,
Print #1,

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

"** MATERIALS"

Tkt

"*Material, name="; MatB1

"*Conductivity"

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,
Print #1,
Print #1,

0.000544, 70."
0.000546, 100."
0.000546, 150."
0.000546, 200."
0.000544, 250."
0.000542, 300."
0.000539, 350."
0.000535, 400."
0.00053, 450."
0.000526, 500."
0.00052, 550."
0.000514, 600."
0.000507, 650."

0.0005, 700."
0.000494, 750."
0.000485, 800."
0.000479, 850."
0.000469, 900."
0.000463, 950."

" 0.000456,1000."

Print #1, "

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

0.000449,1050."
0.00044,1100."
0.000433,1150."

" 0.000421,1200."

0.000409,1250."

" 0.000391,1300."

0.000361,1350."

" 0.000354,1400."

0.000352,1450."

" 0.000349,1500."

"

"

0.000345,1526."
0.000432,2662."

"*Density"
0.283, 77."
0.279, 572."
" 0.273, 1378.4"
0.277, 1526."

"

"

"

"

0.265, 2661.96"
0.254, 2733.87"
0.246, 3272."

"*Latent Heat"

"103., 2661.96, 2733.87"

"*Specific Heat"

"

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

0.0955, 70."
0.107, 100."

0.11, 150."
0.114, 200."
0.116, 250."
0.119, 300."
0.123, 350."
0.125, 400."
0.128, 450."

0.13, 500."
0.133, 550."
0.135, 600."
0.137, 650."

0.14, 700."
0.144, 750."
0.147, 800."
0.151, 850."
0.154, 900."
0.159, 950."
0.163,1000."
0.168,1050."
0.174,1100."

0.18,1150."

'-- SA508
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Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

Print #1,
Print #1,

"*Material, name="; MatB2

0.186,1200."
0.196,1250."
0.207,1300."
0.23,1350."
0.406,1400."
0.241,1450."
0.155,1500."
0.164,1526."
0.2,2662."
0.202,2734."
0.202,3452."

"*Conductivity"

Print #1, "

Print #1,

"

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,

Print #1, "

Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,
Print #1,

0.00019, 70."
0.000193, 100."
0.000199, 150."
0.000203, 200."
0.00021, 250."
0.000215, 300."
0.000219, 350."
0.000227, 400."
0.000231, 450."
0.000237, 500."
0.000243, 550."
0.000247, 600."
0.000253, 650."
0.000259, 700."
0.000263, 750."
0.000269, 800."
0.000276, 850."
0.00028, 900."
0.000285, 950."
0.000289,1000."

" 0.000297,1050."

0.000301,1100."
0.000305,1150."
0.00031,1200."

" 0.000314,1250."

0.00032,1300."

" 0.000326,1350."

0.00033,1400."
0.000336,1450."
0.00034,1500."

" 0.000352,1652."

0.000368,1832."

" 0.000384,2012."

0.000399,2192."

" 0.000428,2588."
"*Density"

0.288, 70."

" 0.284, 500."
" 0.281, 900."
" 0.276,1400."
" 0.273,1800."
" 0.265,2500."
" 0.235,5432."
"*Latent Heat"

"129.,2588.,2660."

"*Specific Heat"
" 0.119, 70."
" 0.119, 100."
" 0.122, 150."
" 0.122, 200."
" 0.124, 250."
" 0.125, 300."
" 0.126, 350."
" 0.127, 400."
" 0.128, 450."
" 0.128, 500."
" 0.13, 550."

'---- Type 316 SS
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Print #1, " 0.13, 600."
Print #1, " 0.131, 650."
Print #1, " 0.133, 700."
Print #1, " 0.133, 750."
Print #1, " 0.133, 800."
Print #1, " 0.135, 850."
Print #1, " 0.136, 900."
Print #1, " 0.136, 950."
Print #1, " 0.137,1000."
Print #1, " 0.138,1050."
Print #1, " 0.138,1100."
Print #1, " 0.139,1150."
Print #1, " 0.139,1200."
Print #1, " 0.139,1250."
Print #1, " 0.14,1300."
Print #1, " 0.142,1350."
Print #1, " 0.142,1400."
Print #1, " 0.142,1450."
Print #1, " 0.143,1500."
Print #1, " 0.145,1652."
Print #1, " 0.147,1832."
Print #1, " 0.152,2012."
Print #1, " 0.157,2192."
Print #1, " 0.168,2588."
Print #1, " 0.168,2660."
Print #1, " 0.168,3632."

Print #1, "*Material, name="; MatB3 '--- Alloy 82/182
Print #1, "*Conductivity"

Print #1, " 0.000199, 70."

Print #1, " 0.000202, 100."

Print #1, " 0.000206, 150."

Print #1, " 0.00021, 200."

Print #1, " 0.000215, 250."

Print #1, " 0.000222, 300."

Print #1, " 0.000227,  350."
Print #1, " 0.000234, 400."
Print #1, " 0.000238, 450."

Print #1, " 0.000245, 500."
Print #1, " 0.00025, 550."
Print #1, " 0.000257, 600."

Print #1, " 0.000262, 650."
Print #1, " 0.000269, 700."
Print #1, " 0.000273, 750."

Print #1, " 0.00028, 800."
Print #1, " 0.000285, 850."
Print #1, " 0.000292, 900."
Print #1, " 0.000298, 950."
Print #1, " 0.000305, 1000."
Print #1, " 0.000313, 1050."
Print #1, " 0.00032, 1100."
Print #1, " 0.000324, 1150."
Print #1, " 0.00033, 1200."
Print #1, " 0.000338, 1250."
Print #1, " 0.000345, 1300."
Print #1, " 0.000352, 1350."
Print #1, " 0.000358, 1400."
Print #1, " 0.000365, 1450."
Print #1, " 0.00037, 1500."
Print #1, " 0.000424, 1832."
Print #1, " 0.000469, 2192."
Print #1, " 0.000512, 2539.4"
Print #1, "*Density"

Print #1, " 0.306, 70."

Print #1, " 0.303, 350."

Print #1, " 0.299, 800."

Print #1, " 0.295,1200."

Print #1, " 0.291,1600."

Print #1, " 0.284,2300."

Print #1, " 0.272,3500."

Print #1, "*Latent Heat"
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Print #1, "258., 2499.8, 2649.2"
Print #1, "*Specific Heat"
Print #1, " 0.106, 70."
Print #1, " 0.107, 100."
Print #1, " 0.109, 150."
Print #1, " 0.11, 200."
Print #1, " 0.111, 250."
Print #1, " 0.113, 300."
Print #1, " 0.114, 350."
Print #1, " 0.116, 400."
Print #1, " 0.116, 450."
Print #1, " 0.117, 500."
Print #1, " 0.119, 550."
Print #1, " 0.121, 600."
Print #1, " 0.121, 650."
Print #1, " 0.123, 700."
Print #1, " 0.124, 750."
Print #1, " 0.126, 800."
Print #1, " 0.126, 850."
Print #1, " 0.128, 900."
Print #1, " 0.13, 950."
Print #1, " 0.131,1000."
Print #1, " 0.134,1050."
Print #1, " 0.136,1100."
Print #1, " 0.136,1150."
Print #1, " 0.139,1200."
Print #1, " 0.139,1250."
Print #1, " 0.142,1300."
Print #1, " 0.143,1350."

Print #1, " 0.144,1400."
Print #1, " 0.145,1450."
Print #1, " 0.145,1500."
Print #1, " 0.15,1652."
Print #1, " 0.154,1832."
Print #1, " 0.158,2012."
Print #1, " 0.162,2192."
Print #1, " 0.166,2372."
Print #1, " 0.17,2552."

Print #1, " 0.174,2732."
Print #1, " 0.178,2912."

Print #1, "*Material, name="; MatW1 '--- Alloy 82/182
Print #1, "*Conductivity"

Print #1, " 0.000199, 70."
Print #1, " 0.000202, 100."
Print #1, " 0.000206, 150."
Print #1, " 0.00021, 200."
Print #1, " 0.000215, 250."
Print #1, " 0.000222, 300."
Print #1, " 0.000227, 350."
Print #1, " 0.000234, 400."
Print #1, " 0.000238, 450."
Print #1, " 0.000245, 500."
Print #1, " 0.00025, 550."
Print #1, " 0.000257, 600."
Print #1, " 0.000262, 650."
Print #1, " 0.000269, 700."
Print #1, " 0.000273, 750."
Print #1, " 0.00028, 800."
Print #1, " 0.000285, 850."
Print #1, " 0.000292, 900."
Print #1, " 0.000298, 950."
Print #1, " 0.000305, 1000."
Print #1, " 0.000313, 1050."
Print #1, " 0.00032, 1100."
Print #1, " 0.000324, 1150."
Print #1, " 0.00033, 1200."
Print #1, " 0.000338, 1250."
Print #1, " 0.000345, 1300."
Print #1, " 0.000352, 1350."
Print #1, " 0.000358, 1400."
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Print #1, "
Print #1, "
Print #1, "
Print #1, "
Print #1, "

0.000365, 1450."

0.00037, 1500."
0.000424, 1832."
0.000469, 2192."
0.000512, 2539.4"

Print #1, "Density"

Print #1, "
Print #1, "
Print #1, "
Print #1, "
Print #1, "
Print #1, "
Print #1, "

0.306, 70."
0.303, 350."
0.299, 800."
0.295,1200."
0.291,1600."
0.284,2300."
0.272,3500."

Print #1, "*Latent Heat"
Print #1, "258., 2499.8, 2649.2"

Print #1, "*Specific Heat"

Print #1, " 0.106, 70."
Print #1, " 0.107, 100."
Print #1, " 0.109, 150."
Print #1, " 0.11, 200."
Print #1, " 0.111, 250."
Print #1, " 0.113, 300."
Print #1, " 0.114, 350."
Print #1, " 0.116, 400."
Print #1, " 0.116, 450."
Print #1, " 0.117, 500."
Print #1, " 0.119, 550."
Print #1, " 0.121, 600."
Print #1, " 0.121, 650."
Print #1, " 0.123, 700."
Print #1, " 0.124, 750."
Print #1, " 0.126, 800."
Print #1, " 0.126, 850."
Print #1, " 0.128, 900."
Print #1, " 0.13, 950."
Print #1, " 0.131,1000."
Print #1, " 0.134,1050."
Print #1, " 0.136,1100."
Print #1, " 0.136,1150."
Print #1, " 0.139,1200."
Print #1, " 0.139,1250."
Print #1, " 0.142,1300."
Print #1, " 0.143,1350."
Print #1, " 0.144,1400."
Print #1, " 0.145,1450."
Print #1, " 0.145,1500."
Print #1, " 0.15,1652."
Print #1, " 0.154,1832."
Print #1, " 0.158,2012."
Print #1, " 0.162,2192."
Print #1, " 0.166,2372."
Print #1, " 0.17,2552."
Print #1, " 0.174,2732."
Print #1, " 0.178,2912."
'-- initial B.C.

Print #1, "**"

Print #1, "** FIELDS"
Print #1, "**"

Print #1, "** Name: Field-1

Type: Temperature"

Print #1, "*Initial Conditions, type=TEMPERATURE"
Print #1, "N_all, 70."

'-- solution

'Print #1, "PARAMETER"

steps

'Print #1, "™* BODY_FLUX = 62016.0*1.732*0.87E2"
'Print #1, " BODY_FLUX =", Q

For i = 1 To npass
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If i =1 Then

Print #1, "** !
Print #1, "= "

Print #1, "™* STEP-"; i; " : Remove all Beads except bead "; i
Print #1, "= "

Print #1, "*Step, name=Step-"; i

Print #1, "*Heat Transfer, end=PERIOD, deltmx=300."

Print #1, "1e-05, 1e-05 "

Print #1, "*MODEL CHANGE, REMOVE, TYPE=ELEMENT"
Print #1, "E_weld"

Print #1, "*MODEL CHANGE, ADD,TYPE=ELEMENT"
Print #1, "weld1"

Print #1, " "
Print #1, "*Sfilm"
Print #1, "E_bottom, F, 21., 2.8391E-5"

Print #1, "E_top, F, 21., 2.8391E-5"
Print #1, "E_left, F, 21., 2.8391E-5"
Print #1, "E_right, F, 21., 2.8391E-5"
Print #1, "**"

Print #1, " NODE FILE, FREQ=1"

Print #1, "NT"

Print #1, "End Step"

Print #1, "**

Print #1, "* "

Print #1, "™* STEP-"; i + 1; " : Bead "; i; " heating"
Print #1, "* "

Print #1, "*Step, name=Step-"; i + 1; ", inc=1000"
Print #1, "*Heat Transfer, end=PERIOD, deltmx=150."
Print #1, "0.01,"; HeatTime(i); ", 1E-10, 100"

Print #1, "*DFLUX,OP=NEW"

'Print #1, "weldl, BF, <BODY_FLUX>"

Print #1, "weld1, BF,"; Q(i)

Print #1, "**"

Print #1, "*Sfilm, OP=NEW"

Print #1, "E_bottom, F, 21., 2.8391E-5"

Print #1, "E_top, F, 21., 2.8391E-5"
Print #1, "E_left, F, 21., 2.8391E-5"
Print #1, "E_right, F, 21., 2.8391E-5"
Print #1, "S_weld1, F, 21., 2.8391E-5"
Print #1, "**"

Print #1, " NODE FILE, FREQ=1"

Print #1, "NT"

Print #1, "End Step"

Print #1, "**

Print #1, "* "

Print #1, "* STEP-"; i + 2; " : Bead "; i; " cooling"
Print #1, "* "

Print #1, "*Step, name=Step-"; i + 2; ", inc=1000"
Print #1, "*Heat Transfer, end=PERIOD, deltmx=300."
Print #1, "0.01, 1000, 1E-10, 100"

Print #1, "*DFLUX,OP=NEW"

Print #1, "**"

Print #1, "*Sfilm, OP=NEW"

Print #1, "E_bottom, F, 21., 2.8391E-5"

Print #1, "E_top, F, 21., 2.8391E-5"

Print #1, "E_left, F, 21., 2.8391E-5"

Print #1, "E_right, F, 21., 2.8391E-5"

Print #1, "S weldl, F, 21., 2.8391E-5"

Print #1, "
Print #1, "~ NODE FILE, FREQ=1"
Print #1, "NT"
Print #1, "End Step"
End If
If i >= 2 Then
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Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print

Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print

Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print
Print

End If
Next
Close #1

#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,

#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,

Nk

A
"* STEP-"; 3 *i-2; " : Bead"; i; " add"
P

"*Step, name=Step-"; 3 * i - 2; ", inc=1000"
"*Heat Transfer, end=PERIOD, deltmx=300."
"2e-06, le-05"

"*MODEL CHANGE, ADD, TYPE=ELEMENT"
"weld"; i

"*DFLUX,OP=NEW"

"* NODE FILE, FREQ=1"

NT

"*End Step"

Nk

Nk 1

"* STEP-"; 3 *i - 1, " : Bead"; i; " heating"

"*Step, name=Step-"; 3 * i - 1; ", inc=1000"
"*Heat Transfer, end=PERIOD, deltmx=150."
"0.01,"; HeatTime(i); ", 1E-10, 100"
"*DFLUX,OP=NEW"

"weld"; i; ", BF,"; Q(i)

#1, "

#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1

#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,

"*Sfilm, OP=NEW"
"E_bottom, F, 21., 2.8391E-5"

"E_top, F, 21., 2.8391E-5"

"E_left, F, 21., 2.8391E-5"

"E_right, F, 21., 2.8391E-5"

"S_ weld"; i; ", F, 21., 2.8391E-5"

¥

"* NODE FILE, FREQ=1"

"NT

"*End Step"

gk 0

"** STEP-"; 3 * i; " : Bead "; i; " cooling"
gk

"*Step, name=Step-"; 3 * i; ", inc=1000"

"*Heat Transfer, end=PERIOD, deltmx=300."
"0.01, 1000, 1E-10, 100"
"*DFLUX,OP=NEW"

#1, "

#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,
#1,

"*Sfilm, OP=NEW"
"E_bottom, F, 21., 2.8391E-5"

"E_top, F, 21., 2.8391E-5"
"E_left, F, 21., 2.8391E-5"
"E_right, F, 21., 2.8391E-5"
"S_weld"; i; ", F, 21., 2.8391E-5"
e

"* NODE FILE, FREQ=1"

"NT"

"*End Step"

MsgBox "pre-weld_th.inp 3} o] A= A5 oH"

End Sub

Private Sub mnuMakeMesh_Click()

Dim i As Integer
Dim j As Integer
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Dim icount As Integer
Dim jcount As Integer
Dim nx1, nx2, nx3 As Integer

'-- Data Check

If NEL1 = 0 Then
MsgBox ("Input FE Mesh Data first. Go to Data Inut menue.")
frmForm1.Show
Exit Sub

End If

If NEL2 = 0 Then
MsgBox (“Input FE Mesh Data first. Go to Data Inut menue.")
frmForm1.Show
Exit Sub

End If

If NEL3 = 0 Then
MsgBox (“Input FE Mesh Data first. Go to Data Inut menue.")
frmForm1.Show
Exit Sub

End If

If NEL4 = 0 Then
MsgBox (“Input FE Mesh Data first. Go to Data Inut menue.")
frmForm1.Show
Exit Sub

End If

If NEH1 = 0 Then
MsgBox (“Input FE Mesh Data first. Go to Data Inut menue.")
frmForm1.Show
Exit Sub

End If

[ Node generation

nwidth = NEL1 + NEL2 + NEL3 + NEL4
nheight = NEH1

icount = 0
For i = 1 To nheight + 1

' -—- for L1 (left base metal area)

For j =1 To NEL1 + 1
icount = icount + 1
node(icount) = icount
coord(node(icount), 1) = ((L1 - (H1 / NEH1) * (i - 1)) _

/ Tan(Alpha2)) / NEL1) * (j - 1)

coord(node(icount), 2) = (H1 / NEH1) * (i - 1)

Next

' --- for L2 (buttering area)

nx1l = node(icount)

For j =1 To NEL2
icount = icount + 1
node(icount) = icount
coord(node(icount), 1) = coord(nx1, 1) + (L2 / NEL2) * j
coord(node(icount), 2) = (H1 / NEH1) * (i - 1)

Next

' - for L3 (weld area)

nx2 = node(icount)

For j = 1 To NEL3
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icount = icount + 1
node(icount) = icount
coord(node(icount), 1) = coord(nx2, 1) + ((L1 + L2 + L3 + (((H1 / NEH1) * (i -

Dim sFile As String
Dim fnum As Integer
Dim txt As String

'free file number

_47_

1)

/ Tan(Alphal)) - coord(nx2, 1)) / NEL3) * j " X-F3E
coord(node(icount), 2) = (H1 / NEH1) * (i - 1) 'y-AE
Next
' - for L4 (right base metal area)
nx3 = node(icount)
For j =1 To NEL4
icount = icount + 1
node(icount) = icount
coord(node(lcount) 1) = L1 + L2 + L3 + ((L4 - ((H1 / NEHl) _
* (i - 1)) / Tan(Alphal)) / NEL4) * | X-3F3%
coord(node(icount), 1) = coord(nx3, 1) + ((L1 + L2 + L3 + L4
- coord(nx3, 1)) / NEL4) * | ' x-FF3E
coord(node(icount), 2) = (H1 / NEH1) * (i - 1) 'y-HE
Next
Next
ntnode = icount
------- Element generation
jeount = 0
For i = 1 To nheight
For j = 1 To nwidth
jeount = jcount + 1
nelem(jcount, 1) = (nwidth + 1) * (i - 1) +
nelem(jcount, 2) = (nwidth + 1) * (i-1) +] + 1
nelem(jcount, 3) = (nwidth + 1) * i +j + 1
nelem(jcount, 4) = (nwidth + 1) * i + ]
Next
Next
ntelem = jcount
MsgBox ("FE Mesh was generated successfully!")
End Sub
Private Sub mnuNew_Click()
frmForm1.Show
End Sub
Private Sub mnuOpenWPS_Click()
L o)zl AHE WPS TS do el & el gt
" W42 PassNo(), PassN0|() Lol A Eell i AU B MSE By dolH 27|ES
CAZE) SR waEeln], 1A B e WS 9y EE A I del Wy



iniRow = 0
With dlgCommonDialog

.DialogTitle = "< 7]"
.CancelError = False

Filter = "Z.EWPS 3¢ (*.wps)|*.wps"
.ShowOpen
If Len(.FileName) = 0 Then

Exit Sub

End If

sFile =

.FileName

fnrum = FreeFile
Open sFile For Input As #fnum

Do While Not EOF(fnum)

P HOlE A
&I =No, A, AR, S5, A
iniRow = iniRow + 1
Input #fnum, txt
PassNoi(iniRow) = Val(txt)
PassNo(iniRow) = Val(txt)
Input #fnum, txt
Volti(iniRow) = Val(txt)
Volt(iniRow) = Val(txt)
Input #fnum, txt
Currenti(iniRow) = Val(txt)
Current(iniRow) = Val(txt)
Input #fnum, txt
Speedi(iniRow) = Val(txt)
Speed(iniRow) = Val(txt)
Input #fnum, txt
Etai(iniRow) = Val(txt)
Eta(iniRow) = Val(txt)
Loop
Close #fnum
End With
End Sub
Private Sub mnuSaveWPS_Click()
' WPS HolHE IR AAsh= AHFHE
Dim strMsg As String A A Hp2sel] ER 3
Dim intButton As Integer 'MsgBox 3t whshgl A7
Dim sFile As String ‘file name
Dim fnum As Integer ‘free file number
Dim i As Integer

On Error GoTo SaveError:

Retry:

dlgCommonDialog.DefaultExt = "*.wps"
dlgCommonDialog.DialogTitle = "WPS tlo]|¥ 1 A% s}7]"
dlgCommonDialog.ShowSave

If Len(dlgCommonDialog.FileName) = 0 Then
Exit Sub

End If

If D|r(dI CommonDlan

.4—01 o

ZA8HA 3T

sFile = dIgCommonDlang FileName

fnum

FreeFile

Open sFile For Output As #fnum

%FlleName) = "™ Then
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1 To itotal
L Hjo]E] &=A

For i

' 8% 9 ~No.

Print #fnum,

Print #fnum,

Print #fnum,

Print #fnum,

Print #fnum,
Next

Close #fnum

Else
whelo] EAG AL

Hlol e A%
A, AR, &
PassNo(i)

QA
HeEtE,

Has

Volt(i)

Current(i)
Speed(i)
Eta(i)

strMsg = dlgCommonDialog.FileTitle & _
v Spelo] ojm] EAFHTE" & VbCILf & "Ho] Z7ba?"
MsgBox(sErhg;sg,Z\;ibQuestion + vbYesNoCancel, _
SRR

kel 5

intButton

Select Case intButton

Case vbYes

el

o

sFile = dlgCommonDialog.FileName

fnum = FreeFile
Open sFile For

For i = 1 To itotal

L

' 843 ~No.

Print #fnum,
Print #fnum,
Print #fnum,
Print #fnum,
Print #fnum,
Next
Close #fnum
Case vbNo
GoTo Retry:
Case vbCancel
Exit Sub
End Select
End If
Exit Sub

SaveError:
Q5 WA A]

Output As #fnum

. A%, A,
PassNo(i)
Volt(i)
Current(i)
Speed(i)
Eta(i)

If Err.Number <> cdICancel Then

‘cdiCancel(32755) 2.7} obd 45

MsgBox "3td-& A 4 gl T, vbCritical, "4
End If

End Sub

Private Sub mnuShowWPS_Click

ey e olE Tz ol

frmEditWPSView.Show

End Sub

Private Sub mnuViewINP_Click()

Shell ("Notepad.exe pre-weld_th.inp ")
Shell ("Notepad.exe pre-weld_st.inp")
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End Sub
Private Sub mnuViewMesh_Click()
frmShowMesh.Show
End Sub
Private Sub mnuViewOpenFile_Click()
" EE27]R open ¢ o] YES taEHolstE Forme =
frmOpenWPSView.Show
End Sub
Private Sub mnuWPSInputData_Click()
AN E 1Y e A2 Ad¥EE Forme 2EgTh

frmInputWPS.Show
End Sub

(3) frmEditWPSView.frm file Code

Option Explicit
Option Base 1

Private Sub cmdExit_Click()

' EEHEC] HAS o

frmEditWPSView.Hide
End Sub

Private Sub Form_Load()

Fo] 2 1) o
A doly fde sl

Dim i As Integer

iRow = itotal

For i = 1 To iRow
MSFlexGrid1l.TextMatrix(i, 0) = PassNo(i)
MSFlexGrid1.TextMatrix(i, 1) = Volt(i)
MSFlexGrid1l.TextMatrix(i, 2) = Current(i)
MSFlexGridl.TextMatrix(i, 3) = Speed(i)
MSFlexGrid1l.TextMatrix(i, 4) = Eta(i)

Next

End Sub
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(4) frmOpenWPSView.frm file Code

Option Explicit
Option Base 1

Private Sub cmdExit_Click()

'ER léo] E‘ﬁ)q\e EH
frmOpenWPSView.Hide
End Sub

Private Sub Form_Load()

"ol REXS o
"B Q7|2 Opendt o] W

oo
o
o

‘,

If iniRow <> 0 Then
For iRow = 1 To iniRow

Me.MSFlexGrid1.TextMatrix(iRow,
Me.MSFlexGrid1.TextMatrix(iRow,
Me.MSFlexGrid1.TextMatrix(iRow,
Me.MSFlexGridl.TextMatrix(iRow,
Me.MSFlexGrid1.TextMatrix(iRow,
Next
Else
Exit Sub
End If
End Sub

Option Explicit
Option Base 1

Const strName As String =

A _LH}\I _9_ |/\ xd%]- N
Private Sub cmdAdd_Click()
CAEMES BHS )

Dim i As Integer

" el &9l volt

" AR w9l Ampere

"8R4 Tl cm/min

EEe] Te %

iRow = Me.txtNpass

If iRow > 30 Then

MsgBox "H o] €53~ =4+ 30 7
Exit Sub

End If

If Me.txtVoltage = " Then
MsgBox "HA ke dHstgr e
Exit Sub

End If

If Me.txtCurrent = "™ Then
MsgBox "HFaS JEHsAIA "
Exit Sub

End If

If Me.txtSpeed = " Then

MsgBox "&H&EgS dEs4 AL

il

hv2)
o
ot
i
kS

0) = PassNoi(iRow)
1) = Volti(iRow)
2) = Currenti(iRow)
3) = Speedi(iRow)
4) = Etai(iRow)
AR P ERSE
RS
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Exit Sub

End If
If Me.txtEta = ™ Then
MsgBox "&-&4tS A AL
Exit Sub
End If

PassNo(iRow) = Me.txtNpass
Volt(iRow) = Me.txtVoltage
Current(iRow) = Me.txtCurrent
Speed(iRow) = Me.txtSpeed
Eta(iRow) = Me.txtEta

Me.MSFlexGrid1l.TextMatrix(iRow, 0) = Me.txtNpass
Me.MSFlexGrid1l.TextMatrix(iRow, 1) = Me.txtVoltage
Me.MSFlexGrid1.TextMatrix(iRow, 2) = Me.txtCurrent
Me.MSFlexGrid1l.TextMatrix(iRow, 3) = Me.txtSpeed
Me.MSFlexGrid1l.TextMatrix(iRow, 4) = Me.txtEta

Me.txtNpass = iRow + 1
Me.txtVoltage = ™
Me.txtCurrent
Me.txtSpeed = ™
Me.txtEta = "™
Me.txtNpass.SetFocus

"
'

If iRow > itotal Then

itotal = iRow
Else
itotal = itotal
End If
End Sub

Private Sub cmdClear_Click()
"AEYE HE EEAS
Dim i As Integer

Erase PassNo
Erase Volt
Erase Current
Erase Speed
Erase Eta

Me.MSFlexGrid1.Clear
Me.MSFlexGrid1l.FormatString = strName

Me.txtNpass = 1
itotal = 0

End Sub
Private Sub cmdExit_Click()
AT TR WEe] EAs
Dim i As Integer
For i = 1 To itotal
PassNo(i) = Me.MSFlexGrid1.TextMatrix(i, 0)
Volt(i) = Me.MSFlexGrid1.TextMatrix(i, 1)
Current(i) = Me.MSFlexGrid1.TextMatrix(i, 2)
Speed(i) = Me.MSFlexGrid1.TextMatrix(i, 3)

Eta(i) = Me.MSFlexGridl.TextMatrix(i, 4)
Next
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frmIinputWPS.Hide
End Sub

(5) frmInputWPS.frm file Code

Private Sub Form_Load()

Dim i As Integer

If iniRow <> 0 Then

For i = 1 To iniRow
Me.MSFlexGrid1.TextMatrix(i, 0) = PassNo(i)
Me.MSFlexGrid1l.TextMatrix(i, 1) = Volt(i)
Me.MSFlexGrid1.TextMatrix(i, 2) = Current(i)
Me.MSFlexGrid1.TextMatrix(i, 3) = Speed(i)
Me.MSFlexGrid1.TextMatrix(i, 4) = Eta(i)

Next

itotal = iniRow

Me.txtNpass = iniRow + 1

Else
itotal = 0
Me.txtNpass = 1
End If
End Sub

(6) frmSplash.frm file Code

Private Sub Form_Load()
IblVersion.Caption = "Version " & App.Major & "." & App.Minor & "." & App.Revision
IbIProductName.Caption = App.Title

End Sub

Private Sub fraMainFrame_DragDrop(Source As Control, X As Single, Y As Single)

End Sub

(7) frmShowMesh.frm file Code
Option Explicit

Const rd = 3.14159 / 180

Private Sub cmdExit_Click()

frmShowMesh.Hide
'End

End Sub
Private Sub cmdShowMesh_Click()
Dim x1, x2, x3, x4 As Single

Dim y1, y2, y3, y4 As Single
Dim ielem As Integer
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Dim factor As Single
Dim xlength, ylength As Single
Dim xshift, yshift As Single

frmShowMesh.MousePointer = 11
Picturel.Cls

xlength

coord(nwidth + 1, 1)
ylength

coord((nwidth + 1) * nheight + 1, 2)

'‘Open "aaa.txt" For Output As #1
'Print #1, xlength

'Print #1, ylength

‘Close #1

factor = 0.95 * Picturel.ScaleWidth / xlength

xshift = -0.95 * Picturel.ScaleWidth / 2
yshift = factor * ylength / 2

For ielem = 1 To ntelem

' -- Coordinate for each points

x1 = coord(nelem(ielem, 1), 1) * factor - 0.95 * Picturel.ScaleWidth / 2
x2 = coord(nelem(ielem, 2), 1) * factor - 0.95 * Picturel.ScaleWidth / 2
x3 = coord(nelem(ielem, 3), 1) * factor - 0.95 * Picturel.ScaleWidth / 2
x4 = coord(nelem(ielem, 4), 1) * factor - 0.95 * Picturel.ScaleWidth / 2
yl = coord(nelem(ielem, 1), 2) * factor

y2 = coord(nelem(ielem, 2), 2) * factor

y3 = coord(nelem(ielem, 3), 2) * factor

y4 = coord(nelem(ielem, 4), 2) * factor

' -- Plot lines

Picturel.Line (x1, -yl + yshift)-(x2, -y2 + yshift), &HFF0000
Picturel.Line -(x3, -y3 + yshift), &HFF0000
Picturel.Line -(x4, -y4 + yshift), &HFF0000
Picturel.Line -(x1, -yl + yshift), &HFF0000

'Picturel.Line (-300, 0)-(0, 0), &HFF0000
'Picturel.Line -(-50, -100), &HFF0000
'Picturel.Line -(-250, -100), &HFF0O000
'Picturel.Line -(-300, 0), &HFFO0000
Next ielem
frmShowMesh.MousePointer = 0
End Sub
Private Sub Form_Load()
Picturel.ScaleLeft = -300
Picturel.ScaleTop = -200

Picturel.ScaleHeight = 400
Picturel.ScaleWidth = 600

End Sub
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(8) frmForml.frm file Code

Private Sub cmdNext1_Click()

L1 = Val(txtL1.Text)
L2 = Val(txtL2.Text)
L3 = Val(txtL3.Text)
L4 = Val(txtL4.Text)

H1 = Val(txtH1.Text)

Alphal = Val(txtAlphal.Text)
Alpha2 = Val(txtAlpha2.Text)
NEL1 = Val(txtNEL1.Text)
NEL2 = Val(txtNEL2.Text)
NEL3 = Val(txtNEL3.Text)
NEL4 = Val(txtNEL4.Text)
NEH1 = Val(txtNEH1.Text)

npass = NEH1 / 2

frmForm2.Show
frmForm1.Hide

End Sub

‘Private Sub Form_Initialize()

‘txtL1.Text = 10
‘txtL2.Text = 4
tXtL3.Text = 4
‘txtL4. Text = 10

‘tXxtH1.Text = 5
‘txtAlphal.Text = 20
‘txtAlpha2.Text =

tXtNEL1.Text
IXINEL2.Text
IXINEL3.Text
IXtINEL4. Text
tIXtNEH1.Text

TR
ok~ po

'End Sub
Private Sub Form_Load()

frmForm1.Left = (Screen.Width - frmForm1.Width) / 2
frmForm1.Top = (Screen.Height - frmForm1.Height) / 2

txtL1.Text = CStr(L1)
txtL2.Text = CStr(L2)
txtL3.Text = CStr(L3)
txtL4.Text = CStr(L4)

txtH1.Text = CStr(H1)
txtAlphal.Text = CStr(Alphal)
txtAlpha2.Text = CStr(Alpha2)
tXtNEL1.Text = CStr(NEL1)
tXtINEL2.Text = CStr(NEL2)
tXtNEL3.Text = CStr(NEL3)
tXtNEL4.Text = CStr(NEL4)
txtNEH1.Text = CStr(NEH1)
End Sub
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(9) frmForm1_1.frm file Code

Private Sub cmdNext1_Click()
L1 = Val(txtL1.Text)

L2 = Val(txtL2.Text)
L3 = Val(txtL3.Text)
L4 = Val(txtL4.Text)

H1 = Val(txtH1.Text)

Alphal = Val(txtAlphal.Text)
Alpha2 = Val(txtAlpha2.Text)
NEL1 = Val(txtNEL1.Text)
NEL2 = Val(txtNEL2.Text)
NEL3 = Val(txtNEL3.Text)
NEL4 = Val(txtNEL4.Text)
NEH1 = Val(txtNEH1.Text)

npass = NEH1 / 2

frmForm1_1.Refresh
frmForm1_1.Hide
frmForm2_1.Show

End Sub
Private Sub Form_Load()

frmForml.Left = (Screen.Width - frmForm1.Width) / 2
frmForm1.Top = (Screen.Height - frmForm1.Height) / 2

txtL1.Text = L1

txtL2.Text = L2

txtL3.Text = L3

txtL4.Text = CStr(L4)
txtH1.Text = CStr(H1)
txtAlphal.Text = CStr(Alphal)
txtAlpha2.Text = CStr(Alpha2)
tXtNEL1.Text = CStr(NEL1)
tXtINEL2.Text = CStr(NEL2)
tXtNEL3.Text = CStr(NEL3)
tXtNEL4.Text = CStr(NEL4)
tXtNEH1.Text = CStr(NEH1)

End Sub

(10) frmForm2.frm file Code

Private Sub cmdNext2_Click()
'‘Load frmForm3
frmForm3.Show
frmForm2.Hide

End Sub

Private Sub cmdPrev1_Click()
'Load frmForm?2
frmForm1.Show
frmForm2.Hide

End Sub

Private Sub Form_Load()
frmForm2.Left = (Screen.Width - frmForm2.Width) / 2
frmForm2.Top = (Screen.Height - frmForm2.Height) / 2

With Me.cboB1

Addltem ("SA508")
Additem ("Type 316 SS")
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End With

With Me.cboB2
Additem ("SA508")
Additem ("Type 316 SS")
End With

With Me.cboB3
Addltem ("Alloy82")
Addltem ("Alloy182")

End With

With Me.cboW1
Addltem ("Alloy82™)
Additem ("Alloy182")

End With

End Sub

(11) frmForm2_1.frm file Code
Option Explicit
Private Sub cmdNext2_Click()

Dim txtMatB1 As String

Dim txtMatB2 As String

Dim txtMatB3 As String
Dim txtMatW1 As String

MatB1 = Me.txtMatB1
MatB2 = Me.txtMatB2
MatB3 = Me.txtMatB3

MatW1l = Me.txtMatW1l

If Me.cboB1 = "SA508" Then matNoB1 = 1
If Me.cboB1 = "Type 316 SS" Then matNoB1
If Me.cboB2 = "SA508" Then matNoB2 = 1
If Me.cboB2 = "Type 316 SS" Then matNoB2
If Me.cboB3 = "Alloy82" Then matNoB3 = 3
If Me.cboB3 = "TAlloy182" Then matNoB3 = 4

If Me.cboWwl = "Alloy82" Then matNoW1l = 3
If Me.cboWl = "Alloy182" Then matNoW1 = 4

frmForm2_1.Hide
frmForm3_1.Show
End Sub

Private Sub cmdPrevl_Click()
'‘Load frmForm?2
frmForm1_1.Show
frmForm2_1.Hide

End Sub

Private Sub Form_Load()
Dim txtMatB1 As String
Dim txtMatB2 As String
Dim txtMatB3 As String
Dim txtMatW1 As String
frmForm2.Left

Me.txtMatB1 = MatB1

Me.txtMatB2 = MatB2
Me.txtMatB3 = MatB3
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Me.txtMatWw1l = MatWw1l

With Me.cboB1

Additem ("SA508")

Additem ("Type 316 SS")
End With
If matNoB1 = 1 Then Me.cboB1
If matNoB1 = 2 Then Me.cboB1

With Me.cboB2

Additem ("SA508")

Additem ("Type 316 SS")
End With
If matNoB2 = 1 Then Me.chboB2
If matNoB2 = 2 Then Me.choB2

With Me.cboB3
Additem ("Alloy82")
Additem ("Alloy182")
End With
If matNoB3 = 3 Then Me.cboB3
If matNoB3 = 4 Then Me.cbhoB3

With Me.cboW1
Addltem ("Alloy82")
Addltem ("Alloy182")
End With
If matNoW1l = 3 Then Me.choW1l
If matNoW1l = 4 Then Me.choW1l
End Sub

(12) frmForm3.frm file Code

Private Sub cmdNext2_Click()
'Dim txtFilmCoefficient As String
filmCoeff = Val(txtFilmCoefficient)
frmForm3.Hide

End Sub

Private Sub cmdPrevl1_Click()
frmForm2.Show
frmForm3.Hide

End Sub

Private Sub Check1_Click()

If Checkl.Value = 1 Then

leftux = 1
Else
leftux = 0
End If
End Sub

Private Sub Check2_Click()
If Check2.Value = 1 Then

End Sub
Private Sub Check3_Click()

If Check3.Value = 1 Then
rightux = 1

End Sub

"SA508"
"Type 316 SS"

"SA508"
"Type 316 SS"

"Alloy82"
"Alloy182"

"Alloy82"
"Alloy182"
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Private Sub Check4_Click()
rightuy =

End Sub
Private Sub Form_Load()
frmForm3.Left = (Screen.Width - frmForm3.Width) / 2

frmForm3.Top = (Screen.Height - frmForm3.Height) / 2
End Sub

(13) frmForm3_1.frm file Code
Private Sub cmdExit_Click()
'Dim txtFilmCoefficient As String

filmCoeff = Val(txtFilmCoefficient)
frmForm3_1.Hide

‘Open "aaa.txt" For Output As #1
'Print #1, filmCoeff
'Close #1

End Sub
Private Sub Checkl_Click()
If Checkl.Value = 1 Then

leftux = 1
Else
leftux = 0
End If
End Sub

Private Sub Check2_Click()
If Check2.Value = 1 Then

leftuy = 1
Else
leftuy = 0
End If
End Sub

Private Sub Check3_Click()

If Check3.Value = 1 Then
rightux = 1

Private Sub Check4_Click()

If Check4.Value = 1 Then
rightuy = 1

Else
rightuy = 0
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End If
End Sub
Private Sub cmdPrev1_Click()

frmForm3_1.Hide
frmForm2_1.Show

End Sub
Private Sub Form_Load()
Dim txtFilmCoefficient As String

frmForm3.Left = (Screen.Width - frmForm3.Width) / 2
frmForm3.Top = (Screen.Height - frmForm3.Height) / 2

Me.txtFilmCoefficient = Str(filmCoeff)

If leftux = 0 Then Checkl.Value = 0
If leftux = 1 Then Checkl.Value = 1
If leftuy = 0 Then Check2.Value = 0
If leftuy = 1 Then Check2.Value = 1
If rightux = 0 Then Check3.Value = 0
If rightux = 1 Then Check3.Value = 1
If rightuy = 0 Then Check4.Value = 0
If rightuy = 1 Then Check4.Value = 1
End Sub
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