Create an LS-DYNA input deck for a metal-forming simulation.

1. Import geometry data

File — Import — IGES File
open srail.igs
note: all surfaces belong to die, 4 lines are blank edges (see Figure 1)
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2. Mesh die surfaces

go to Page 7: SurMesh (see Figure 2)

select ® Tmesh

click All Vis in gen select panel

click Mesh It

click Accept

click Mesh render button

activate ¥ Blank All Surfaces (see Figure 3)
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3. Create mesh for blank

go to Page 7: BMesh (see Figure 4) — Blank Mesher
" Four Points New
select # By Curve ~ -
pick the blank outline in the graphics window - e
click Create * By Curve
click Accept
click Mesh render button 2 times (see Figure 5) | [ By Using Curvas
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4. Adjust die element normals

go to Page 2: Normals (see Figure 6)

a. show element normals

select ® ByPart in gen select panel

click Right render button

pick the die in the graphics window (see Figure
7)
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b. align die element normals

select ® Auto Reverse

activate ¥Pick seed

pick element on vertical wall of srail
click Autoreverse (see Figure 8)
click Done

click Clp render button
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5. Create mesh for punch

go to Page 2: Offset (see Figure 9)

enter Offset Distance=1.1

activate ¥ Copy Elem

enter PID=3

select ® Area in gen select panel

select ®* ByElem

draw box to select elements (see Figure 10)

Figure 10

click Offset +

click Accept

click Mesh render button 2 times

click Clear in gen select panel (see Figure 11)
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6. Create mesh for binder

enter PID=4

select ®Pick in gen select panel
activate ~Prop

set Ang: 1.

0

click Bottom render button
pick an element on each side of the s-channel (see Figure 12)

click Offset +

click Accept

click Mesh render button 2 times (see Figure 13)

| |
wasE ;\
Simian 5
C i
iRl RRARR iR
- |
Figure 12

A S

Figure 13




7. Define materials
go to page 3: *Mat
set GroupBy: All
set Sort: Type

a. deformable material for blank

select 037-TRANSVERSELY_ANISOTROPIC_ELASTIC_PLASTIC from the list
click Edit

click NewID in the KEYWORD INPUT popup form
enter TITLE: blank material

enter RO=7.83e-9

enter E=207000

enter PR=0.3

enter SIGY=210

enter ETAN=540

enter R=1.6

click Accept

click Done

b. rigid material for tools
select 020-RIGID from the list
click Edit

click NewID in the KEYWORD INPUT popup form
enter TITLE: rigid punch
enter RO=7.83e-9

enter E=207000

enter PR=0.3

set CMO: 1.0

enter CON1=7

enter CON2=7

click Accept

click NewID

enter TITLE: rigid die

enter CON1=4

click Accept

click NewlD

enter TITLE: rigid binder
click Accept

click Done



8. Define section properties

go to page 3: *Section
select SHELL from the list
click Edit

a. blank section

click NewID in the KEYWORD INPUT popup form
enter TITLE: blank section

enter NIP=3

enter T1=1

click Accept

b. tool sections

click NewID

enter TITLE: rigid section
enter NIP=2

click Accept

click Done



9. Define parts, assign sections and materials
(go to page 5: PartD

select ® Modi

select S1 from the list

enter Part Title: die, click Accept
select S2 from the list

enter Part Title: blank, click Accept
select S3 from the list

enter Part Title: punch, click Accept
select S4 from the list

enter Part Title: binder, click Accept

select = Assi

select S1 die from the list

click SECID in the bottom panel (text, not a button)

select "2 rigid section" from list in Link SECTION Dialog
click Done

click MID in the bottom panel (text, not a button)

select "3 rigid die" from list in Link MAT Dialog

click Done

click Assign Part: Apply

select S2 blank from the list

click SECID in the bottom panel

select "1 blank section" from list in Link SECTION Dialog
click Done

click MID in the bottom panel

select "1 blank material” from list in Link MAT Dialog
click Done

set ADPOPT: 1 (activate adaptivity)

click Assign Part: Apply

select S3 punch from the list

click SECID in the bottom panel

select "2 rigid section" from list in Link SECTION Dialog
click Done

click MID in the bottom panel

select "2 rigid punch" from list in Link MAT Dialog

click Done

set ADPOPT: 0 (deactivates this option)

click Assign Part: Apply

select S4 binder from the list

click SECID in the bottom panel

select "2 rigid section" from list in Link SECTION Dialog
click Done

click MID in the bottom panel

select "4 rigid binder" from list in Link MAT Dialog

click Done

click Assign Part: Apply



10. Automatically position parts
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go to page 2: PTravel (see Figure 14)

pick the blank in the graphics window (cyan)
activate ~*Fixed Parts

click Right render button

pick the punch in the graphics window (green)
set ¥T1 T2

enter Gap=0.1

click Z

click Flip Dir. (should now be Z=-1)

click AutoPos

click Accept (see Figure 15)

activate ¥Moving Parts

pick the die (red)

activate ~Fixed Parts

click Top render button

pick the blank

set ' T1~T2

click AutoPos

record distance (-40.100839) to be used as the
stroke for the die travel

click Accept

activate ¥Moving Parts

click Bottom render button

pick the binder (yellow)

activate Fixed Parts

click Right render button

click +1/0 render button (changes to -10)
click Rx render button

pick the blank

click Flip Dir. (should now be Z=1)
click AutoPos

click Accept (see Figure 16)
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11. Define contact
go to page 3: *Contact

select FORMING_ONE_WAY_SURFACE_TO_SURFACE from the list
click Edit

click NewID in the KEYWORD INPUT popup form
enter TITLE: blank/punch

set SSTYP=3

click the SSID link button (dot)

select 2 blank in Link PART Dialog

click Done in Link PART Dialog

set MSTYP=3

click the MSID link button (dot)

select 3 punch in Link PART Dialog

click Done in Link PART Dialog

enter FS=0.1

click Accept

click NewlD

enter TITLE: blank/die

click the MSID link button

select 1 die in Link PART Dialog
click Done in Link PART Dialog
click Accept

click NewID

enter TITLE: blank/binder

click the MSID link button

select 4 binder in Link PART Dialog
click Done in Link PART Dialog
click Accept

click Done
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12. Define curves
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go to page 3: *Define
select CURVE from the list
click Edit

a. define velocity curve
click NewID in the KEYWORD INPUT popup
form

enter TITLE: die velocity
click Insert

enter A1=2.0e-3, O1=-5000
click Insert

enter A1=8.02e-3

click Insert

enter A1=1.002e-2, O1=0
click Insert

click Accept (see Figure 17)

b. define binder force curve
click NewID

enter TITLE: binder force
click Delete 4 times

enter A1=0.0, O1=0.0

click Insert

enter Al=1.0e-5, O1=2.0e5
click Insert

enter A1=1.0

click Insert

click Accept (see Figure 18)
click Done
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13. Define tool movement
go to page 3: *Boundry

select PRESCRIBED_MOTION_RIGID from the list
click Edit

click NewID in the KEYWORD INPUT popup form
enter TITLE: die travel

click the PID link button (dot)

select 1 die in Link PART Dialog

click Done in Link DEFINE Dialog

set DOF=3

click the LCID link button (dot)

select 1 die velocity in Link DEFINE Dialog

click Done in Link DEFINE Dialog

click Accept (see Figure 19)

click Done
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Figure 19
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14. Assign binder force
go to page 3: *Load

select RIGID_BODY from the list

click Edit

click NewID in the KEYWORD INPUT popup form
click the PID link button (dot)

select 4 binder in Link PART Dialog

click Done in Link DEFINE Dialog

set DOF=3

click the LCID link button (dot)

select 2 binder force in Link DEFINE Dialog
click Done in Link DEFINE Dialog

click Accept (see Figure 20)

click Done
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15. Define solution control
go to page 3: *Control

a. termination time

select TERMINATION from the list
click Edit

enter ENDTIM=1.002e-2

click Accept

click Done

b. time step (mass scaling)
select TIMESTEP from the list
click Edit

enter DT2MS=-2¢-6

click Accept

click Done

c. adaptive parameters

select ADAPTIVE from the list
click Edit

enter ADPFREQ=5.0e-4

enter ADPTOL=10

enter ADPENE=2.0

click Accept

click Done

d. shell parameters

select SHELL from the list
click Edit

set ISTUPD=1

click Accept

click Done
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16. Define output requests (for more details see Tutorial 1, Tutorial 2, and Tutorial 3)

go to page 3: *Dbase

a. plot files for animation

select BINARY_D3PLOT from the list
click Edit

enter NPLTC=10

click Accept

click Done

b. ASCII time history

select ASCII_option from the list
click Edit

enter Default interval=1.0e-4
activate ¥ GLSTAT

activate *MATSUM
activate ¥ RCFORC

activate ¥*RBDOUT

activate *SLEOUT

click Accept

click Done
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17. Save the model

File — Save Keyword (see Figure 21)
enter Filename: srail.k
click Save

Save Keyword

Save Keyword File
Filename:
|C:\I5[C‘llsrail.k Browse
Output Version: V970 | Advanced...

Renumber

Figure 21
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