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DISCLAIMER

THE INFORMATION IN THIS TUTORIAL ARE FOR ILLUSTRATION PURPOSE ONLY AND ARE NOT
INTENDED TO BE EXHAUSTIVE OR ALL-INCLUSIVE, THE LS-DYNA KEYWORD FILES PRODUCED BY
LS-PREPOST MAY NOT BE EXHAUSTIVE OR APPLICABLE FOR ALL ENGINEERING PROBLEMS, LSTC
ASSUMES NO LIABILITY OR RESPONSIBILITY FOR ANY INACCURACY OR DIRECT OR INDIRECT
DAMAGES RESULTED FROM THE USE OF THIS DOCUMENTATION AND SOFTWARE.
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Tutorial #T1 - Trimming of a decklid inner drawn panel

Interface Used: Applications > Metal Forming

Files required:

drawn.dynain.k (drawn part results)
mat_decklid.k (blank material properties)
trim.iges

Step 1

Note: LS-PrePost 2.4 dated April 14™, 2009 and later must be used for this tutorial. This tutorial
focuses on the set-up process of drawn panel trimming simulation using the Metal Forming interface.

1. Load drawn part results and open Metal Forming Interface

launch LS-PrePost

File > Open - LS-Dyna Keyword
open “drawn.dynain.k”

File - Open - IGES File

open ‘trim.iges’

Shown in Figure 1 are drawn panel shape superimposed with trim curves, and drawn panel outline
superimposed with trim curves.

Application - Metal Forming (or hit F11)
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Figure 1
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Step 2
2. Define Blank (refer to Figures 2 and 3)
click Blank in the side panel in Figure 2 (launches Blank Assignment Dialog in Figure 3)

select “5 Shell” from the right hand list

click <<

select Element Formulation: 2:Belytschko-Tsay

(Note: To limit the file size in this tutorial, “2:Belytschko-Tsay” is selected here; however, choose
16:Fully Integrated Shell for draw and trimming simulation that also require a subsequent springback
simulation)

enter Number of Integration: 5

(Note: To limit the file size in this tutorial, NIP of “5” is selected here; however, choose at least “7” NIP
for draw and trimming simulation that also require a subsequent springback simulation)

enter Thickness: 0.9; must hit a carriage return.

click MD (launches Material Database Dialog shown in Figure 4)

— Job Setup
Mew
Job Setup |
Pref ||~ Model Setup

Preparation
Info

i

v Tool
Done Position
Drawbead
— Process
Process |

Figure 2
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.
Bjji Blank Assignment =nREa X

Blank | Symmetry Constraint

Blank Name: Blank

— Define Material and Parts

e e o
Blank parts and Material right click to return Add New Part

All part list Pick Part

2 Blank Mesh

_ A-‘
Shell (Matid: 0, Thickp4
=
Load Mesh

Translate

4 m | 3

Mat Type: |

0.0
Mat Hame: -—— ——--——
(7) (&) = =
Mat ID: - -t @ Thickness: 0.0
—

4 )iement Fﬂrmulation:@ﬂelvlschku-TsaD - || Gravity Dir: C]
v
umber of Integ ration:@ Local CID: 0 Jj

7.\

12
=)

Figure 3
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Step 3

3. Load material property for the blank (refer to Figure 4)

click . to go to current working directory (Figure 4)
click “mat_decklid.k”

click Preview

click OK

click Done (Figure 5)

LSPP Material Database

8
Public Directory v]

C:Ytutorial 143 _deddid_F1.dir\1_tutorial_input_Files. dir

.

= blark.k
C1 mat_decklid K o
| tol,

mat_decklid.k '

[MAT Files (*.mat;*.k; *.key) v] [ show hidden files Cancel

9

+*EEYWORD

*MRT TRRNSVERSELY ANISOTROPIC ELASTIC PLASTIC

F MID RO ER SIEY ETEN B HLCID
1 2.700E-03% &£.300E+04 Q.28 0.872 10

*DEFINE CURVE

10

0.0000,127.00

0.0001,133.30

0.0002, 13535

0.0003,128.81

0.0004,135_ 54

0.0005,141.65

0.000g,142 51 -

i
[ | »

Figure 4
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Step 4

4. Define Process (refer to Figures 5 through 7)

click Process in the side panel in Figure 5 (launches Metal Forming Process Dialog box as shown in
Figure 6)

select Process Type: Trimming (Figure 6)
activate Trimline type: M 3D

activate: M pick seed node

pick a node which will not be trimmed away
click: Create

click: All

click <

click Control Tab (Figure 7)

click oOutputDyna | (launches Dyna Input Decks Trimming Dialog in Figure 8)

— Job Setup
Hew
Job Setup
Pref ||~ Model Setup
Preparation
Info
Blank
Save Tool
Done Position
Drawbead
— Process <

Figure 5
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I5f Metal forming Process E@g

process Type:(Trmming ( 2 Y

Trimming

Definition | Control

Trimline Type:

77\,

Pick seed Node 349552

o |

New Curves | MNew Beam

/

CurvefBeam in this trimline

\

6

Available entities

1 Curvel
2 Curved
3 Curve3
4 Curved
5 Curveb
6 Curveb
7 Curver
8 CurveB
9 Curve9
10 Curvelld

Figure 6
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I5f Metal forming Process = | B i)

Process Type: | Trimming - ]

Trimming

Minimum Element Size: 0.25

Maximum trimming gap: 20

¥ |0
Trim Direction Y |0
zZ |1

[] Refine mesh along curve

N

| Gmomt?) |

Figure 7
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Step 5

5. Define Output Options (Figures 8 and 9)

click Advanced... ‘(Figure8)

set Blank File name: blank.k (Figure 9); hit a carriage return.

Set Dyna Input File name: sim.dyn; hit a carriage return.

click

Done

. Dyna Input Decks(Trimming)

oynaVersion: (V971

Master Folder: C\tutoriall

Process Sub-Folder: |

Qutput Dyna

Figure 8
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. Templates And Preference

|Templ.atﬁ Prefenenoe| Output Options |

— Qutput File Extenzions

77\
Blank File:\&

Tooling File: Isform tls

Drawbead File: Isform dbs

[ write all model to one Dyna input file

Fleld Hames Comments Parameter Names
Part Move [] Smooth Curve{velocity) DBead_Box
DBead_As_Beam [] contact MPP
Templates path: — Load All
Figure 9
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Step 6
6. Output LS-Dyna input decks (Figures 10)
In Dyna Input Decks (Trimming) Dialog
click Browse to specify a file folder for output files
click ©OutputDyna
. Dyna Input Decks(Trimming) l"_zg"J

oyna Versio: (V071

Advanced... ‘

Master Folder: C:\tutoriall

Process Sub-Folder:

Output Dyna

Figure 10
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Step 7

7. Run LS-DYNA and processing results

Run LS-DYNA - C:\LSDYNA\program\Is971_s_R4.2_winx64_p.exe i=trim.dyn ncpu=2 memory=200M
The simulation takes about 28 seconds on a Xeon CPU 5150 @ 2.66GHz. The actual memory used was
around 20 MW (million words), about 80 MB (megabytes).

Launch LS-PrePost
File > Open -> LS-Dyna Binary Plot
Open “d3plot”

click + | to move to the last state (Figure 10)

Shown in Figure 11 is the trimmed panel shape.

First 1 Last 2 Inc 1 [¥] Loop
-« m|» o |E
U

Figure 10

Figure 11
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Tutorial #S1 - Springback of a decklid inner trimmed panel

Interface Used: Applications > Metal Forming
Files required:

trimmed.dynain.k (trimmed part results)
mat_decklid.k (blank material properties)

Step 1

Note: LS-PrePost 2.4 dated April 14th, 2009 and later must be used for this tutorial. This tutorial
focuses on the set-up process of springback simulation using the Metal Forming interface.

1. Load trimmed part results and open Metal Forming Interface
launch LS-PrePost

File - Open - LS-Dyna Keyword

open “trimmed.dynain.k”

Shown in Figure 1 is the trimmed panel shape.

Application - Metal Forming (or hit F11)

Figure 1

16



LS-PREPOST METAL FORMING APPLICATION TUTORIAL MANUAL

Step 2
2. Define Blank (refer to Figures 2 and 3)
click Blank in the side panel in Figure 2 (launches Blank Assignment Dialog in Figure 3)

select “5 Shell” from the right hand list

click <<

select Element Formulation: 2:Belytschko-Tsay

(Note: To limit the file size in this tutorial, “2:Belytschko-Tsay” is selected here; however, always
choose 16:Fully Integrated Shell for springback simulation as well as the preceding draw and trimming
simulation)

enter Number of Integration: 5

(Note: To limit the file size in this tutorial, NIP of “5” is selected here; however, always choose at least
“7” NIP for springback simulation as well as the preceding draw and trimming simulation)

enter Thickness: 0.9; must hit a carriage return.

click MD (launches Material Database Dialog shown in Figure 4)

— Job Setup
Mew
Job Setup |
Pref ||~ Model Setup

Preparation
Info

i

v Tool
Done Position
Drawbead
— Process
Process |
|
Figure 2
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. Blank Assignment o (e e |
Blank | Symmetry Constraint
Blank Name: Blank
— Define Material and Parts
Blank parts and Material *right click to return Add New Part
All part list Pick Part
— )
@ 2 )Blank Mesh
| N
Load Mesh
Translate
4 il [ 3

Mat Type:

Mat Hame: - -——

0.0 J_|

—

4 )iement Formulation :@Belvlschku-'l’sab
—_—

umber of Integ ration:@

LocalCID: © Jj

7.\

12
=)

Figure 3

18



LS-PREPOST METAL FORMING APPLICATION TUTORIAL MANUAL

Step 3

3. Load material property for the blank (refer to Figure 4)

click . to go to current working directory (Figure 4)
click “mat_decklid.k”

click Preview

click OK

click Done (Figure 5)

LSPP Material Database

8
Public Directory v]

C:Ytutorial 143 _deddid_F1.dir\1_tutorial_input_Files. dir

.

= blark.k
C1 mat_decklid K o
| tol,

mat_decklid.k '

[MAT Files (*.mat;*.k; *.key) v] [ show hidden files Cancel

9

+*EEYWORD

*MRT TRRNSVERSELY ANISOTROPIC ELASTIC PLASTIC

F MID RO ER SIEY ETEN B HLCID
1 2.700E-03% &£.300E+04 Q.28 0.872 10

*DEFINE CURVE

10

0.0000,127.00

0.0001,133.30

0.0002, 13535

0.0003,128.81

0.0004,135_ 54

0.0005,141.65

0.000g,142 51 -

i
[ | »

Figure 4
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Step 4

4. Define Process (refer to Figures 5 through 9)

click Process in the side panel in Figure 5 (launches Metal Forming Process Dialog box as shown in
Figure 7)
click Top |to position the trimmed panel in top view (Figure 5)

select Process Type: Springback (Figure 7)
click Definition tab

activate @ Constrained

click Pick Nodes |

click left mouse button to pick three nodes in the sequence shown (Figure 8)

(Note: Three constrained nodes should form a right triangle, with 2™ node along the x-axis)

click right mouse button to return to Metal Forming Process Dialog box

highlight three nodes in the box to show nodal locations on the panel in the main graphics window
click Control Tab

click Coarsen (Figure 9)
click [¥] Box
click [¥] Check Shell

click OutputDyna | (launches Dyna Input Decks Springback Dialog in Figure 10)

20
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New — Job Setup
Job Setup
Pref ||~ Model Setup
Preparation
Info
Blank
Save Tool
Done Position
Drawbead
— Process <
=0
~—_ —
Figure 5
2
[ mle | off | Tims | Triad | Beolr | Unode | Frin | Isos | Loon | Acen | zin +10 Rx | Deon | |EENE TGD'Front Right | Redw | Home
Hide ‘ shad | View | Wire | Feat | Edge | Grid | Mesh | Shrn | Pcen | zZout 1 clp All |m Bottm | Back Left | Anim | Reset
Figure 6
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ﬁ Metal forming Process ==
(3

Process Type:(GpringBack

SpringBack

Type: '@ Constrained

") Inertia Relief

X ¥ & BRX RY RE

M & FODOO
Gid: J

*right click to return

Node ID

<0
7\

Constrained Nodes list

Symm

=

Output Dyna Done |

Figure 7
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m Metal forming Process

Process Type: | SpringBack

SpringBack |

11
Definition (Control

Type: @ Constrained (7 Inertia Relief

Constrained Nodes list

)

X ¥ & BRX RY RZ

MFFMDOOO

Cid: A

*right click to return
Pick Nodes |

\o

D |

{

Node ID

| Qutput Dyna Done |

Figure 8
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m Metal forming Process E@g

Process Type: | SpringBack

)

SpringBack |

Angle B8

[ cravity

SMAX 5 4@
Q checkshel(14)

=

Qutput Dyna ’@
4

oo |

Figure 9
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Step 5

5. Define Output Options (Figures 10 and 11)

click Advanced.. ‘(Figure 10)

set Blank File name: blank.k (Figure 11); hit a carriage return.

Set Dyna Input File name: spbk.dyn; hit a carriage return.

click Done

. Dyna Input Decks(SpringBack) X

Dyna Version: [Vo71_ | "

Master Folder: C:\tutoriall Browse

Process Sub-Folder:

Output Dyna Cancel ‘

Figure 10



LS-PREPOST METAL FORMING APPLICATION

TUTORIAL MANUAL

. Templates And Preference

|Templatﬁ Preferenoe| Output Options |

— Qutput File Extenzions

Q

Blank File:
Tooling File: Isform tls
Drawbead File: Isform dbs

Dyna Input FileX

Q

[ write all model to one Dyna input file

Fleld Names Comments Parameter Names
Part Move [] Smooth Curve(Velocity) DBead_Box
DBead_As_Beam [ contact MPP
(19)
Templates path: - Load All save All ‘
Figure 11
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Step 6

6. Output LS-Dyna input decks (Figures 12)

In Dyna Input Decks (SpringBack) Dialog

click Browse to specify a file folder for output files

click ©OutputDyna

. Dyna Input Decks(SpringBack)

i

oyoa version:

Advanced...

\,

Master Folder: C:\tutoriall Browse
Process Sub-Folder:
Dutput Dyna e ‘ Cancel
=
Figure 12
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Step 7

7. Run LS-DYNA and processing results

Run LS-DYNA - C:\LSDYNA\program\Is971_d_R4.2_winx64_p.exe i=spbk.dyn ncpu=2 memory=160M
The simulation takes about 11 minutes on a Xeon CPU 5150 @ 2.66GHz. The actual memory used was
around 83 MW (million words), about 640 MB (megabytes).

Launch LS-PrePost
File - Open -> LS-Dyna Binary Plot
Open “d3plot”

click + | to move to the last state (Figure 13)

Shown in Figure 14 is the sprungback panel shape.

Inc 1 [¥] Loop
- <« m|»]| o] "
0

First 1 Last 2

Figure 13

Figure 14
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1) Springback displacement contour plot

click Fecomp |, Figure 15

click Ndv

highlight: Z-displacement
shown in Figure 16 is the springback contour in Z-direction
highlight: resultant displacement

shown in Figure 17 is the resultant springback contour
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Follow Splitw Particle Follow Splitw Particle
Output Trace Xyplot Output Trace Xyplot
Anno Light FLD Anno Light FLD
SPlane Setting State SPlane Setting State
Range Vector Measur Range Vector Measur
1 Find Ident ASCIT Find Ident ASCIT
Fcomp History Views I Fcomp History Views
Appear Color Model Appear Color Model
Group Blank SelPar Group Blank SelPar

1 2[3[4|5]|6[7]D

— Fringe Component

Md1 x-displacement
P .I-I‘id Ii:li
< 2 St |z—di5lacement
Ndv )| resultdEmiacement )
—~ wy-displacement
Result | [l yz-displacement
Strai wz-displacement
rain x-velocity
Misc y-velocity
z-velocity
Infin result velocity
x-acceleration
Green y-acceleration
z-acceleration
Almans result acceleration
S.Rate r-displacement
= ry-displacement
Residu rz-displacement
FLD r-result disp
Beam
CFD
LSPLOT
User | i b
Apply | [
N intpt 2
Frin > |/intpt 3

Figure 15

1 2|3[a|s5|e|7]D

— Fringe Component

Md1 x-displacement
st y-displacement
Z_dispiacement__
ndv e e
Result | (| yz-displacement
Strai wz-displacement
rain x-velogity
Misc y-velocity
r-velocity
Infin result velocity
x-acceleration
Green y-acceleration
z-acceleration
Almans result acceleration
S.Rate re-displacement
= ry-displacement
Residu rz-displacement
FLD r-result disp
Beam
CFD
LSPLOT
User 1 | m b
Apply | I
= intpt 2
Frin > | inipt 3
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Isform - SpringBack process
Time = 1
Contours of Z-displacement
min=-0.9378386, at node# 350327
max=6.22169, at node# 371953

Fringe Levels
6.222e+00
5.506e+00 :I
4.790e+00 _|
4.074e+00 _
3.358e+00
2.642e+00
1.926e+00
1.210e+00
4941801
-2.219e-01
9.378e-01 _|

Figure 16

Isform - SpringBack process
Time = 1

Contours of Resultant Displacement
min=0, at node# 354953
max=6.56603, at node# 371953

Fringe Levels
6.555e+00
5.900e+00 :I
5.2448+00 |
4.589e+00 _
3.933e+00
3.278e+00
2622e+00
1.9678+00
1.311e+00
6.555e-01
0.000e+00 _|

Figure 17
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