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Tutorial G1 - Gravity loading of a fender outer using One-Step Static

Interface Used: Applications > Metal Forming

Files required:

e tool.k (binder and punch mesh)

e blank.k (blank mesh)

e mat_fender.k (blank material property)

Page 1

Note: LS-PrePost 2.4 must be used for this tutorial. This tutorial focuses on the set-up process of a
gravity loading analysis using the One-Step Implicit Static method within the Metal Forming interface.
All components have been meshed previously.

1. Load meshed parts and open Metal Forming Interface

Launch LS-PrePost

File > Open - LS-Dyna Keyword

Open “blank.k”

File - Import - LS-Dyna Keyword

Open “tool.k”; select ‘Import NoOffset’ option

Application - Metal Forming

Figure 1
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2. Job Setup

click Job Setup in the side panel (launches Job Setup Dialog shown in Figure 2)
enter Project Name: gravityl

specify Master Folder

set Units: L:Millimeter, F:Newton

J L
Ao
select Process Type: M
click: Apply
— Job Setup
New
_tew | Gapsenny( 1
Pref | — Model Setup
Preparation
Info |
Blank
Save | Tool
Drawbead
— Process
Process |

r.JoI:u Setup &J

Master Folder: Ch\tutoriall QX

P e —— /—\
Units: g;l'-‘l\illimeter, F:Newton 4 ) v] Unit Examples ‘

N

\w )
\—/

Forming Type:

Figure 2
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3. Define Blank

click Blank in the side panel (launches Blank Dialog shown in Figure 3)
select “1 Blank” from the right hand list

click <<

select Element Formulation: 2-Belytschko-Tsay

enter Number of Integration: 5

enter Thickness: 0.7; must hit carriage return.

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

— Job Setup
MNew |
Job Setup |
Pref |~ Model Setup

Preparation
Info

i

W Tool
Done Position
Drawbead
— Process

Process |
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. Blank Assignment o o5 ] |
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
@Qﬁnk (Matid: 0, Thicks{ 2 )Blank Mesh

2 pundc atid: 0, Thick

3 binder (Matid: 0, Thickr

Load Mesh
Translate

4 m | 3

Mat Type:

0.0

Mat Name:
OOl
Mat ID: -+ @ Thickness: 0.0

L1

Element Fﬂrmulation.Z:BeMschku-Tsav

Number of Integration:

4) ) cravieyoie [z ]

Local CID:

e

Figure 3
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4. Load material property for Blank

click . to go to current working directory
click “mat_fender.k”

click Preview

click OK

click Done (Figure3)

LSPP Material Databasze

(s ==

Public Directory

8

C:Ytutorial 141 _fender_G.dir

(10)

mat_fender.k
[MAT Files (*.mat;*.k; *.key) v]
+*EEYWORD
*MAT 037
] MID RO E ER SIGEY
1 7.8300E-5% 2_Z2190E+5
*DEFINE CURVE
] LCID S5IDR 5CLA SCLO OFFL
a5 a 0.aaa 0.0aa a_aaoa
] Al o1
a.aaa 185.3300018
0.0010000 171 _365995951
0.0020000 176.789595933
0.00320000 181.7200012
0.0040000 186.2400055

T

[ show hidden files
-
L
ETAN =3 HLCID
2.1 a5
OFFD
0.aaa a

1

Figure 4
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5. Define Punch

Click Tool in the side panel (launches Tool Dialog shown in Figure 5)

select the Punch tab
enter Friction: 0.125

select “2 Punch” from the right hand list (All part list)

click <<
select Tool Position to Blank: ® Below
set Direction: Z

select Contact Type: Forming_Surface_To_Surface

Pr

Info

Bl

Save

Done

— Job Setup
Job Setup

— Model Setup
Preparation

Blank

Goo (1)

Position

Drawbead

— Process
Process
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. Toaol Assignment

Friction:

Punch part list

OO

*right click to return _ Add Mew Part

Translate

All part lisy Pick Parts
punch> Load Mesh
3 binder — ]

Offset

Tool -P'IEIIIIDII'US Blank: _ v D S dl]
©) Above
Local CID: © . | +|
[] contact Offset 1.1
7N
Contact Type: {FORMING_SURFACE_TO_SURFACE X8 ) -
N

Done

Figure 5

10



LS-PREPOST METAL FORMING APPLICATION TUTORIAL MANUAL

Page 6
6. Define Binder

select the Binder tab

enter Friction: 0.125

select “3 Binder” from the right hand list (All part list)
click <<

select Tool Position to Blank: ® Below

set Direction: Z

select Contact Type: Forming_Surface_To_Surface

. Tool Assignment E@i‘]

Forming Type:(Single Action/Air Draw) Tool +/-
T —

| Die | +punch( Binder 1

Hame: Binder Friction:

Binder part list *right click to return _ Add New Part
All part list Pick Parts
Load Mesh
O o)
Translate
Offset

Tool Positi Blank: p
oo i sfHen vs n Draw Direction:
Local CID: 0 .+
[] Contact Offset 11

~
Contact Type: (FORMING_SURFACE_TO_SURFACE >( 7 ) -
N

Done

Figure 6
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7. Position components

click Position in the side panel (launches Position Dialog shown in Figure 7)
activate M Blank only as a movable tool

click Auto Position
click Done

— Job Setup
Mew |
Job Setup
Pref | — Model Setup
Preparation
Info |
Blank
Save
Tool >
Done 1
Drawbead
— Process
Process |

12
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Bjfi Tool Positioning =R
— Movable Tools
DIR CID — Manual Move Part Moved
D@D & o +
[ Punch D 1] . +

[ Binder D 0 . +

|| Blank Auto Tipping

() Guerosten > vome__|

Figure 7
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8. Define Process
click Process in the side panel (launches Process Dialog shown in Figure 8)

select Process Type as: Gravity

activate M Punch and M Binder as Active Tools

select the Control tab within the Gravity tab (Figure 9)

select © One Step Static

enter Termination Time: 0.5

activate M Blank

click Output Dyna (launches Dyna Input Decks Gravity dialog in Figure 10)

— Job Setup
MNew |
Job Setup
Pref | — Model Setup
Preparation
Info |
Blank
Save Tool
Done Position
Drawbead
— Process
C Process > i 1 )

14
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I5ff Metal forming Process Lo | B S

>
rces oGy (2 )

Gravity |

Definition | Control |

Active Tool

Die
Punch e
Binder °

Qutput Dyna

Figure 8
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IBff Metal forming Process L= | B S|

Process Type: | Graviby - ]

Solution option: sticky Blank

@ One Step Static ) () Dynamic
Termination Time: pute |

Qutput Dynain:

Q Blank [ Tools

| o) oo

Figure 9
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9. Define Process (continued...)
Refer to Figure 10

click Advanced in the Dyna Input Decks(Gravity) dialog

select the Output Options tab under the Templates and Preference tab (Figure 10)

enter Blank File: blank.k; hit a carriage return to make the change to take effect.

enter Tooling File: tools.k; hit a carriage return to make the change to take effect.

enter Dyna Input File: fenderg.dyn; hit a carriage return to make the change to take effect.
click Done

click Browse and specify a directory for the input file, in the Dyna Input Decks(Gravity) dialog
click Output Dyna

Save project file, File - Save Project As...

Close this LS-PrePost session.

. Dyna Input Decks(Gravity) &J

1
T e @

6
Master Folder: c

Process sub-Folder: |

Output Dyna ) Cancel ‘

17
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. Templates And Preference

|Templi|tﬁ Preference 0utput0ptiun5|

— Output File Extensions 77N\

Blank Fils

Drawbead File:

Dyna Input Flle@ E@

[] write all medel to one Dyna input file

Field Names Comments Parameter Names
Part Move [ smooth Curve(Velocity) DBead_Box
[ DBead_As_Beam [] contact MPP
Templates path: - Load All Save All e _Done )
Figure 10

18
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9. Execute LS-DYNA and process results

Run LS-DYNA with command: 1s971_d_R3.2.1_win32_p.exe i=fenderg.dyn memory=5M ncpu=2
This job should take less than 3 minutes on a Xeon machine with 2-CPU SMP version of LS-DYNA,
requiring about 4.5 million words of memory (4.5MW).

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

select all parts by ‘SelPar’ as shown in Figure 11

clickon ~ to move to the last state; shown in Figure 12 is the final deformed shape of the blank

Output Trace Xyplot
Anno Light FLD

SPlane Setting State
Range Vector Measur

Find Ident ASCIT

Fcomp History Views
Appear Color Model

Grown | _wank_|Csawa{ 2 ) Cla|m|»| o+
©2|3|4|5|6|}'|D OQ)

Figure 11

First 1 Last 52 Inc 1 Loop

Figure 12
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Tutorial G2 - Gravity loading of a fender outer using Implicit Dynamic

Interface Used: Applications > Metal Forming

Files required:

e tool.k (binder and punch mesh)

e blank.k (blank mesh)

e mat_fender.k (blank material property)

e Ispp_smf _temp_gr.temp — keyword template file used in Implicit Dynamic.

Page 1

Note: LS-PrePost 2.4 must be used for this tutorial. This tutorial focuses on the set-up process of a
gravity loading analysis using the Implicit Dynamic method within the Metal Forming interface. All
components have been meshed previously.

1. Define Templates

click Pref in the side panel (launches Templates and Preference Dialog in Figure 1)
select Gravity tab under the Templates and Preference tab

click load to load the template file: Ispp_smf_temp_gr.temp

click: Done

— Job Setup
Mew |
Job Setup
@D — Model Setup
)
Preparation
Info |
Blank
Save | Tool
Drawbead
— Process
Process |

20
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. Templates And Preference |£|

Templates | preference | Output Options |

(_eravity zv _hg | Drawing | Trimming | SpringBack | Flanging | Hemming

CONTROL_IMPLICIT GEMERAL Hew
CONTROL_IMPLICIT SOLUTION
CONTROL_IMPLICIT_SOLVER
CONTROL_IMPLICIT_AUTO 3 < Load >
CONTROL IMPLICIT DYNAMICS
DATABASE MATSUM
Save
*Control...
*Database...
*Parameter...
Remove

Templates path: — Load All save All | ° @

Figure 1
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2. Load meshed parts and open Metal Forming Interface

Launch LS-PrePost

File > Open - LS-Dyna Keyword

Open “blank.k”

File - Import - LS-Dyna Keyword

Open “tool.k”; select ‘Import NoOffset’ option

Application - Metal Forming

Figure 2

22



LS-PREPOST METAL FORMING APPLICATION TUTORIAL MANUAL

Page 3
3. Job Setup

click Job Setup in the side panel (launches Job Setup Dialog shown in Figure 3)
enter Project Name: gravity1

specify Master Folder

set Units: L:Millimeter, F:Newton

J L
Ao
select Process Type: M
click: Apply
— Job Setup
New
_tew | Gapsenny( 1
Pref | — Model Setup
Preparation
Info |
Blank
Save | Tool
Drawbead
— Process
Process |

r.JoI:u Setup &J

—
- N
Master Folder: C\tutoriall C;XE/

P e —— /—\
Units: g;l'-‘l\illimeter, F:Newton 4 ) v] Unit Examples ‘

N

Forming Type:

Figure 3
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4. Define Blank

click Blank in the side panel (launches Blank Dialog shown in Figure 4)
select “1 Blank” from the right hand list

click <<

select Element Formulation: 2-Belytschko-Tsay

enter Number of Integration: 5

enter Thickness: 0.7; must hit carriage return.

click MD (launches Material Database Dialog shown in Figure 5)

— Job Setup
MNew |
Job Setup |
Pref |~ Model Setup

Preparation
Info

i

W Tool
Done Position
Drawbead
— Process

Process |
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.
Bjji Blank Assignment =neE X

Blank | Symmetry Constraint

Blank Name: Blank

— Define Material and Parts

Blank parts and Material *right click to return _ Add New Part
All partlist  Pick P,
@:j Blank Mesh
3 binder {Hatid.: [Z:, Thickr
Load Mesh
Translate
4 m | 3

Mat Type: |

0.0
Mat Name:
OOl
Mat ID: -+ @ Thickness: @ 0.0
= S 7 N\
Element Formulation: Belvlschkn-Tsav 4 ) v] Gravity Dir: C]
Number of Integration: % LocalCID: 0 Jj

L1

Figure 4
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5. Load material property for Blank

click . to go to current working directory

click “mat_fender.k”
click Preview

click OK

click Done (Figure 4)

LSPP Material Databasze

C:Ytutorial 141 _fender_G.dir

Public Directory

(s =
2

(10)

mat_fender .k

[MAT Files (*.mat;*.k; *.key)

d

*HEYWORD
*MAT 037

& MID RO
1 7.2300E-3

*DEFINE CURVE
& LCID SIDE
59 o
5 a1
0.000
0.0010000
0.0020000
0.0030000
0.0040000

E ER SIEY
2.2130E+5
SCLE SCLO OFFR
0.000 0.000 0.000
ol

155.3300018
171.3g55955]1
176.7839333
1831.7200012
18&.2400055

P -~
=D

[ show hidden files

L]
.

QOFFQ
0.000 a

Cancel

~
¥
= I u@

HLCID

Figure 5
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6. Define Punch

Click Tool in the side panel (launches Tool Dialog shown in Figure 6)

select the Punch tab
enter Friction: 0.125

select “2 Punch” from the right hand list (All part list)

click <<
select Tool Position to Blank: ® Below
set Direction: Z

select Contact Type: Forming_Surface_To_Surface

i

Pref

Info

i

W

Done

— Job Setup
Job Setup |

— Model Setup
Preparation

Blank

Goo (1)

Position

Drawbead

— Process
Process |

27
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. Toaol Assignment

Friction:

Punch part list

o)

*right click to return _ Add Mew Part

Translate

All part lis Pick Parts
punc Load Mesh
3 inder —_— 1

Offset

Tool -P'IEIIIIDII vs Blank: v D S @
) Above @ Below
Local CID: © . | +|
[] contact Offset 1.1
I
Contact Type: (FORMING_SURFACE_TO_SURFACE g ) -
- — — N

Done

Figure 6
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7. Define Binder

select the Binder tab

enter Friction: 0.125

select “3 Binder” from the right hand list (All part list)
click <<

select Tool Position to Blank: ® Below

set Direction: Z

select Contact Type: Forming_Surface_To_Surface

Bjii Tool Assignment = | B o
Forming Type:(Single Action/Air Draw) Tool +/-
P
| Die | *pumﬂ Binder‘ 1

Name: Binder Friction:

Binder part list *right click to return _ Add New Part
All part li e Pick Parts
3 binder) Load Mesh
O}
Translate
Offset

Tool Positi Blank:
oo i sfHen vs n _ Draw Direction: @le‘
© Above
Local CID: 0 .+
[] Contact Offset 11

Contact Type: (FORMING_SURFACE_TO_SURFACE )(,7-\) -]
NS

Done

Figure 7
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8. Position components

click Position in the side panel (launches Position Dialog shown in Figure 8)
activate M Blank only as a movable tool

click Auto Position
click Done

— Job Setup
Mew |
Job Setup
Pref | — Model Setup
Preparation
Info |
Blank
Save
Tool >
Done 1
Drawbead
— Process
Process |

30
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. Tool Positioning =y

Position |Mvalme

— Movable Tools
DIR

@) A

Part Moved

.I.

Ip — Manual Move
0
0

["] Blank Auto Tipping

@ Auto Position Home |

Figure 8
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9. Define Process
click Process in the side panel (launches Process Dialog shown in Figure 9)

select Process Type as: Gravity

activate M Punch and I Binder as Active Tools

select the Control tab within the Gravity tab (Figure 10)

select © Dynamic

enter Termination Time: 3.0

activate M Blank

click Output Dyna (launches Dyna Input Decks Gravity dialog in Figure 11)

— Job Setup
MNew |
Job Setup
Pref || — Model Setup
Preparation
Info |
Blank
Save | Tool
Done Position
Drawbead
— Process

32
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ﬁ Metal forming Process E@g

process Type(Geaviy X 2 7]

Gravity |

Definition | Control |

Active Tool

Die

[¥] Punch e
[¥] Binder °

Output Dyna

Done

Figure 9
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I5ff Metal forming Process | = | E |

Process Type: | Graviby v]
semiiod canmal) 5 )
Solution option: sticky Blank

") One Step Static o
Termination Time: @e pute

Dutput Dynain:

e Blank [ Tools

| o Output Dyna Done

Figure 10
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10. Define Process (continued...)
Refer to Figure 11

click Advanced in the Dyna Input Decks(Gravity) dialog

select the Output Options tab under the Templates and Preference tab (Figure 11)

enter Blank File: blank.k; hit a carriage return to make the change to take effect.

enter Tooling File: tools.k; hit a carriage return to make the change to take effect.

enter Dyna Input File: fenderg.dyn; hit a carriage return to make the change to take effect.
click Done

click Browse and specify a directory for the input file, in the Dyna Input Decks(Gravity) dialog
click Output Dyna

Save project file, File - Save Project As...

Close this LS-PrePost session.

. Dyna Input Decks(Gravity) &J

1
T e @

6
Master Folder: c

Process sub-Folder: |

Output Dyna ) Cancel ‘
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. Templates And Preference

|Templi|tﬁ Preference 0utput0ptiun5|

— Output File Extensions 77N\

Blank Fils

Drawbead File:

Dyna Input Flle@ E@

[] write all medel to one Dyna input file

Field Names Comments Parameter Names
Part Move [ smooth Curve(Velocity) DBead_Box
[ DBead_As_Beam [] contact MPP
Templates path: - Load All Save All e _Done )
Figure 11
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11. Execute LS-DYNA and process results

Run LS-DYNA with memory=9M ncpu=2

It should take less than 2.5 minutes on a Xeon machine with 2-CPU SMP version of LS-DYNA, requiring

about 9.0 million words of memory (9.0MW).

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

Refer to Figure 12

select all parts by ‘SelPar’ as shown in Figure 12

clickon — to move to the last state
Shown in Figure 13 is the final deformed shape of the blank
Refer to Figure 14

click page 1

click ASClI

click MATSUM

click load

click 1 under Mat id

highlight 1-Internal Energy, 2-Kinetic Energy, 3-Hourglass Energy
click plot

Shown in Figure 15 is the energy history plot of the blank.
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Output Trace Xyplot

Anno Light FLD
SPlane Setting State
Range Vector Measur

Find Ident ASCII
Fcomp History Views

Appear | Color Model et = 52 Inc 1 Loop

Group Blank @@ @J\ ,‘

v 2|[3|als|[6[7]0D

Figure 12

Figure 13 Blank deformed geometry
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(2

Find Ident ASCTI
Fcomp History Views
—agpear Color Model
1 )uup Blank SelPar

1) 2|3[als|[e]7]0D

i File Operation

Figure 14

ile -
3
Load a :|
Ulead | rcforc
= ncforc
Raise rwforc
nodout
— Pop elout
7 ne secforc -
um Data
Plot 5
New 2
PAdd
All
Clear
Rev
Info
Total
HicCsi
[1-Internal Energy -
2-Kinetic Energy |—|
2-Hourglass Enerr; =

Matsum Data

250

200

150

100

50

Isform - gravity process

Al
B 1 Kinetic Energy -
£

Internal Energy

Figure 15

Bt
{ \ Hourglass Energy
AT
I
Al
i\
“‘.
£ B
o | B [ I B [ &8l
05 1 1.5 2 25 3
Time
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Tutorial G3 - Gravity loading of a B-pillar using One-Step Static

Interface Used: Applications > Metal Forming

Files required:

e tool.k (binder and punch mesh)

e blank.k (blank mesh)

e mat_bplr.k (blank material property)

Page 1

Note: LS-PrePost 2.4 must be used for this tutorial. This tutorial focuses on the set-up process of a
gravity loading analysis using the One-Step Implicit Static method within the Metal Forming interface.
All components have been meshed previously.

1. Load meshed parts and open Metal Forming Interface

Launch LS-PrePost

File > Open - LS-Dyna Keyword

Open “tool.k”

File = Import - LS-Dyna Keyword

Open “blank.k”; select ‘Import Offset’ option

Application - Metal Forming

Figure 1
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2. Job Setup

click Job Setup in the side panel (launches Job Setup Dialog shown in Figure 2)
enter Project Name: gravity1

specify Master Folder

set Units: L:Millimeter, F:Newton

J L
Ao
select Process Type: M
click: Apply
— Job Setup
New
_tew | Gapsenny( 1
Pref | — Model Setup
Preparation
Info |
Blank
Save | Tool
Drawbead
— Process
Process |

r.JoI:u Setup &J

e e
. ~

Master Folder: Ch\tutoriall 3 )
>y

P e —— /—\
Units: g;l'-‘l\illimeter, F:Newton 4 ) v] Unit Examples ‘

N

Forming Type:

Figure 2
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3. Define Blank
click Blank in the side panel (launches Blank Dialog shown in Figure 3)

select “14 Blank14” from the right hand list
click <<

select Element Formulation: 2-Belytschko-Tsay
enter Number of Integration: 5

enter Thickness: 1.95; must hit carriage return.

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

— Job Setup
Job Setup |

Pr — Model Setup

Pretion

Info

Bl

Save
Done Position
Drawbead
— Process

Process |
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. Blank Assignment O | Bl o
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 2 Punch2 (Matid: 3, Thick Blank Mesh
4 shell (Matid: 0, Thickne —
4 Blank14 (Matid: 1, T 2
oad Mesh
Translate
4 n 3
0.0

Mat Type:

Mat Name:
e UIU
.+ Thickness 0.0

Mat ID: -

L1

R

—

—_—
Element Formulation: Z:Belvlschkn-TEiJ)

Humber of Integ ration:@

Local CID:

S —

0

HEips

Figure 3
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4. Load material property for Blank

click . to go to current working directory
click “mat_bplr.k”

click Preview

click OK

click Done (Figure3)

LSPP Matenal Database

1

Public Directory - ]

C:Ytutorial 1

A
@\

=50

(10

Cermvend

e
[MAT Files (*.mat;*.k; *.key) v] [] show hidden files Cancel
*EEYWORD s
*MAT TRANSVERSELY ANISOTROPIC ELASTIC PLASTIC |E|
FMATERIAL HMAME ::BLANEMAET i
> MID RO ol PR SICY ETAN 7} HLCID
1 7.830E-0% Z_070E4+05 0.28 a.a o.a 1.488 1
*DEFINE CURVE
3 LCID SIDR 5CL2 5CLO OFFA OFFD DRTTYE
1 a
S 21 o1
0.0000000000E4+00 Z2.93010000000E4+02
1.2e00000000E-03 3.5170000000E4+02
Z.1500000000E-03 3.9500000000E4+02
3.5100000000E-03 4 _ Z5Z0000000E+02 -
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5. Define Punch

Click Tool in the side panel (launches Tool Dialog shown in Figure 5)

select the Punch tab
enter Friction: 0.125

select “2 Punch2” from the right hand list (All part list)

click <<
select Tool Position to Blank: ® Below
set Direction: Z

select Contact Type: Forming_Surface_To_Surface

Pr

Info

Bl

Save

Done

— Job Setup
Job Setup

— Model Setup
Preparation

Blank

Goo (1)

Position

Drawbead

— Process
Process
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. Tool Assignment E@&J

For 2 pe:(Single Action/Air Draw) Tool +/- |
die punch)| binder
Mame: punch Frictiun:
punch part list *right click to return _ Add New Part
All part -° Pick Parts
(2 Punch? Load Mesh
5 4 5hell _—
& Binder6
Translate
Offset
Tool -Pﬂ'SItIﬂll vs Blank: _ Drew Directiun:dlﬁ
") Above @ Belo
Local CID: © . | +|
|| Contact Offset 11
N
Contact Type: (FORMING_SURFACE_TO_SURFACE A8 ) -~
NS
Done

Figure 5
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6. Define Binder

select the Binder tab

enter Friction: 0.125

select “6 Binder6” from the right hand list (All part list)
click <<

select Tool Position to Blank: ® Below

set Direction: Z

select Contact Type: Forming_ Surface_To_Surface

. Tool Assignment

|:||IEI-—EE—-

Forming Type:(Single Action/Air Draw)

Tool +/-

Friction: @ 2

Name: binder
binder part list *right click to return _ Add New Part
All part list Pick Parts
3 Load Mesh
(g Binder
4
Translate
Offset

Tool Position vs Blank:
© svor

Draw Direction.

Local CID: O -+
[] Contact Offset 11 |
e e —— N
Contact Type: (FORMING_SURFACE_TO_SURFACE X7 ) ~
st A
Done
Figure 6

47



LS-PREPOST METAL FORMING APPLICATION

TUTORIAL MANUAL

Page 7

7. Position components

click Position in the side panel (launches Position Dialog shown in Figure 7)
activate M Blank only as a movable tool

click Auto Position
click Done

— Job Setup
Mew |
Job Setup
Pref | — Model Setup
Preparation
Info |
Blank
Save
Tool >
Done 1
Drawbead
— Process
Process |
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Bjfi Tool Positioning =R
— Movable Tools
DIR CID — Manual Move Part Moved
D@D & o +
[ Punch D 1] . +

[ Binder D 0 . +

|| Blank Auto Tipping

() Guerosten > vome__|

Figure 7
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8. Define Process
click Process in the side panel (launches Process Dialog shown in Figure 8)

select Process Type as: Gravity

activate M Punch and M Binder as Active Tools

select the Control tab within the Gravity tab (Figure 9)

select © One Step Static

enter Termination Time: 0.5

activate M Blank

click Output Dyna (launches Dyna Input Decks Gravity dialog in Figure 10)

— Job Setup
MNew |
Job Setup
Pref | — Model Setup
Preparation
Info |
Blank
Save Tool
Done Position
Drawbead
— Process
C Process > i 1 )
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I5ff Metal forming Process Lo | B S

>
rces oGy (2 )

Gravity |

Definition | Control |

Active Tool

Die
Punch e
Binder °

Qutput Dyna

Figure 8
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IBff Metal forming Process L= | B S|

Process Type: | Graviby - ]

Solution option: sticky Blank

@ One Step Static ) () Dynamic
Termination Time: pute |

Qutput Dynain:

Q Blank [ Tools

| o) oo

Figure 9
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9. Define Process (continued...)
Refer to Figure 10

click Advanced in the Dyna Input Decks(Gravity) dialog

select the Output Options tab under the Templates and Preference tab (Figure 10)

enter Blank File: blank.k; hit a carriage return to make the change to take effect.

enter Tooling File: tools.k; hit a carriage return to make the change to take effect.

enter Dyna Input File: bplrg.dyn; hit a carriage return to make the change to take effect.
click Done

click Browse and specify a directory for the input file, in the Dyna Input Decks(Gravity) dialog
click Output Dyna

Save project file, File - Save Project As...

Close this LS-PrePost session.

. Dyna Input Decks(Gravity) &J

1
T @

6
Master Folder: c

Process Sub-Folder: |

Output Dyna ) Cancel ‘
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. Templates And Preference

|Templatﬁ Preference ﬂﬂtP“tGPﬁG"5|

— Output File Exten=zions / \
Blank FileNblank

Tooling File

Drawbead File:

Dyna Input ﬁlE@@

[ ] write all model to one Dyna input file

[¥] Field Names [¥] Comments [¥] Parameter Names
Part Move [ smooth Curve(Velocity) DBead_Box
[ DBead_As_Beam [ Contact MPP
Templates path: - Load All Save All ‘ e@'
Figure 10
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9. Execute LS-DYNA and process results

Run LS-DYNA with command: 1s971_d_R3.2.1_win32_p.exe i=bplrg.dyn memory=7M ncpu=2
This job should take about 1.5 minutes on a Xeon machine with 2-CPU SMP version of LS-DYNA,
requiring about 7.0 million words of memory (7.0MW).

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

select all parts by ‘SelPar’ as shown in Figure 11

clickon ~ to move to the last state; shown in Figure 12 is the final deformed shape of the blank

Output Trace Xyplot
Anno Light FLD
SPlane Setting State

Range Vector Measur

Find Ident ASCTT
Fcomp History Views
Appear Color Model First 1 Last 2 Inc 1 Loop
Group Blank g SeIPaEZ 2 > >~ | | | . | <O | + n |
D 2|3]|a|s|s[7]p 73
Figure 11

Figure 12
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Tutorial G4 - Gravity loading of a B-pillar using Implicit Dynamic

Interface Used: Applications > Metal Forming

Files required:

e tool.k (binder and punch mesh)

e blank.k (blank mesh)

e mat_bplr.k (blank material property)

e [spp_smf_temp_gr.temp — keyword template file used in Implicit Dynamic.

Page 1

Note: LS-PrePost 2.4 must be used for this tutorial. This tutorial focuses on the set-up process of a
gravity loading analysis using the Implicit Dynamic method within the Metal Forming interface. All
components have been meshed previously.

1. Define and Modify Templates

click Pref in the side panel (launches Templates and Preference Dialog)
select Gravity tab under the Templates and Preference tab

click load to load the template file: Ispp_smf_temp_gr.temp

click “Control_Implicit_Auto” (launches Keyword Input Dialog)

change DTMAX to 0.01

click Accept

click Done

click Done in Templates and Preference Dialog

— Job Setup
MNew |
Job Setup
@D — Model Setup
Preparation
Info |
Blank
Save | Tool
Done Position
Drawbead
— Process
Process |
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. Templates And Preference

Templates | preference | Output Options |

( Grav'rtvx 2 )g | Drawing | Trimming | SpringBack | Flanging | Hemming

CONTROL_TMPLICIT_GEMERAL
CONTROL_TMPLICIT_SOLUTION
CONIRS = =T ) 'F

[CONTROL TMPLICIT AUTO

w =

DATABASE_MATSUM

*Control...

*Database...

*Parameter...

Remowve

Templates path:

Load All

sovemr | (8 )Cowne)
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"I KEYWORD INPUT B
Cear | Default ﬁmept\l Delete Dnnﬁ
[ Use *PARAMETER @F} 7 Jine
*CONTROL_IMPLICIT_AUTO (1)

1 IAUTO ITEOPT ITEWIN DTHMIN DTHMAX DTEXP
1 200 0 0.0 0.0100000/ = | 0.0
COMMENT:

Figure 1
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2. Load meshed parts and open Metal Forming Interface

Launch LS-PrePost

File > Open - LS-Dyna Keyword

Open “tool.k”

File = Import - LS-Dyna Keyword

Open “blank.k”; select ‘Import Offset’ option

Application - Metal Forming

Figure 2
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3. Job Setup

click Job Setup in the side panel (launches Job Setup Dialog shown in Figure 3)
enter Project Name: gravity1

specify Master Folder

set Units: L:Millimeter, F:Newton

J L
Ao
select Process Type: M
click: Apply
— Job Setup
New
_tew | Gapsenny( 1
Pref | — Model Setup
Preparation
Info |
Blank
Save | Tool
Drawbead
— Process
Process |

r.JoI:u Setup &J

i N\
Master Folder: Ch\tutoriall 3 ’
/

P e —— /—\
Units: g;l'-‘l\illimeter, F:Newton 4 ) v] Unit Examples ‘

N

Forming Type:

Figure 3
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4. Define Blank

click Blank in the side panel (launches Blank Dialog shown in Figure 4)
select “14 Blank14” from the right hand list

click <<

select Element Formulation: 2-Belytschko-Tsay

enter Number of Integration: 5

enter Thickness: 1.95; must hit carriage return.

click MD (launches Material Database Dialog shown in Figure 5)

— Job Setup
MNew |
Job Setup |
Pref |~ Model Setup

Preparation
Info

i

W Tool
Done Position
Drawbead
— Process

Process |
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I Blank Assignment (] S

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 2 Punch2 (Matid: 3, Thick Blank Mesh
4 shell (Matid: 0, Thickne ——
6 Binders (Matid: 4. Thicl
2
oad Mesh

: iC
r 4 Blank14 (Matid: 1, T|

Translate

4 I F

Mat Type: | |

0.0 J_|

Mat Name:
e UIU
Mat ID: - -+ Thickness 0.0

—

—_—
Element Formulation: Z:Belvlschku-TEiJ) v] Gravity Dir: D

Humber ofIntegration:@ LocalCID: © Jj

7~ N\

Figure 4
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5. Load material property for Blank

click . to go to current working directory
click “mat_bplr.k”

click Preview

click OK

click Done (Figure 4)

LSPP Matenal Database

1

Public Directory - ]

C:Ytutorial 1

A
@\

=50

(10

Cermvend

e
[MAT Files (*.mat;*.k; *.key) v] [] show hidden files Cancel
*EEYWORD s
*MAT TRANSVERSELY ANISOTROPIC ELASTIC PLASTIC |E|
FMATERIAL HMAME ::BLANEMAET i
> MID RO ol PR SICY ETAN 7} HLCID
1 7.830E-0% Z_070E4+05 0.28 a.a o.a 1.488 1
*DEFINE CURVE
3 LCID SIDR 5CL2 5CLO OFFA OFFD DRTTYE
1 a
S 21 o1
0.0000000000E4+00 Z2.93010000000E4+02
1.2e00000000E-03 3.5170000000E4+02
Z.1500000000E-03 3.9500000000E4+02
3.5100000000E-03 4 _ Z5Z0000000E+02 -

Figure 5
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6. Define Punch
Click Tool in the side panel (launches Tool Dialog shown in Figure 6)

select the Punch tab

enter Friction: 0.125

select “2 Punch2” from the right hand list (All part list)
click <<

select Tool Position to Blank: ® Below

set Direction: Z

select Contact Type: Forming_Surface_To_Surface

— Job Setup
Mew |
Job Setup |
Pref | — Model Setup
Preparation
Info |
Blank
e || ~Goa (1)
"
Do“E PﬂSitiGll
Drawbead
— Process
Process |
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. Tool Assignment E@&J

For 2 pe:(Single Action/Air Draw) Tool +/- |
die punch)| binder
Mame: punch Frictiun:
punch part list *right click to return _ Add New Part
All part -° Pick Parts
(2 Punch? Load Mesh
5 4 5hell _—
& Binder6
Translate
Offset
Tool -Pﬂ'SItIﬂll vs Blank: _ Drew Directiun:dlﬁ
") Above @ Belo
Local CID: © . | +|
|| Contact Offset 11
N
Contact Type: (FORMING_SURFACE_TO_SURFACE A8 ) -~
NS
Done

Figure 6
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7. Define Binder

select the Binder tab

enter Friction: 0.125

select “6 Binder6” from the right hand list (All part list)
click <<

select Tool Position to Blank: ® Below

set Direction: Z

select Contact Type: Forming_ Surface_To_Surface

. Tool Assignment

|:||IEI-—EE—-

Forming Type:(Single Action/Air Draw)

Tool +/-

Hame: binder

*right click to return

All part list Pick Parts
G )o éﬁb\?’)

binder part list

Tool Position vs Blank:
© svor

Friction: @ 2

— Add New Part

Load Mesh

Translate

Offset

Draw Direction.

Local CID: O -+
[] Contact Offset 11 |
e e —— N
Contact Type: (FORMING_SURFACE_TO_SURFACE X7 ) ~
st A
Done
Figure 7
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8. Position components

click Position in the side panel (launches Position Dialog shown in Figure 8)
activate M Blank only as a movable tool

click Auto Position
click Done

— Job Setup
Mew |
Job Setup
Pref || — Model Setup
Preparation
Info |
Blank
Save Tool P
Done 1
Drawbead
— Process
Process |
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Bjfi Tool Positioning =R
— Movable Tools
DIR CID — Manual Move Part Moved
D@D & o +
[ Punch D 1] . +

[ Binder D 0 . +

|| Blank Auto Tipping

() Guerosten > vome__|

Figure 8
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9. Define Process
click Process in the side panel (launches Process Dialog shown in Figure 9)

select Process Type as: Gravity

activate M Punch and M Binder as Active Tools

select the Control tab within the Gravity tab (Figure 10)

deactivate [ Sticky Blank

select © Dynamic

enter Termination Time: 2.0

activate M Blank

click Output Dyna (launches Dyna Input Decks Gravity dialog in Figure 11)

— Job Setup
MNew |
Job Setup
Pref || — Model Setup
Preparation
Info |
Blank
Save | Tool
Done Position
Drawbead
— Process
< Process > i 1 )
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ﬁ Metal forming Process E@g

Frmas'[vpe:{(;ra.uitv 12 )v

Gravity |

Definition | Control |

Active Tool

Die

[¥] Punch e
[] Binder °

Output Dyna

Done

Figure 9
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I55 Metal forming Process |z =113
Process Type: | Gravity v|
[ gravity |
i_D%[i_r!!t_i_Ei
Solution option: [ ] sticky Blank

) One Step Static
E s ; N
Terminaktion Time: <2 ;@\pute \

Output Dynain:

° [ ]Tools

o Output Dyna ‘ Done \

Figure 10
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10. Define Process (continued...)
Refer to Figure 11

click Advanced in the Dyna Input Decks(Gravity) dialog

select the Output Options tab under the Templates and Preference tab (Figure 11)

enter Blank File: blank.k; hit a carriage return to make the change to take effect.

enter Tooling File: tools.k; hit a carriage return to make the change to take effect.

enter Dyna Input File: bplrg.dyn; hit a carriage return to make the change to take effect.
click Done

click Browse and specify a directory for the input file, in the Dyna Input Decks(Gravity) dialog
click Output Dyna

Save project file, File - Save Project As...

Close this LS-PrePost session.

. Dyna Input Decks(Gravity) &J

1
T e @

6
Master Folder: c

Process sub-Folder: |

Output Dyna ) Cancel ‘
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. Templates And Preference

|Templatﬁ Preference ﬂﬂtP“tGPﬁG"5|

VN

— Output File Exten=zions

2

Blank Files _blank k
rocing i .OO
Drawbead File:

Dyna Input ﬁl@ @@

[ ] write all model to one Dyna input file

Field Names

Part Move

[ DBead_As_Beam

Comments

[ smooth Curve(Velocity)

[ Contact MPP

[¥] Parameter Names

DBead_Box

Templates path:

Load All

save All ‘ e@b

Figure 11
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11. Execute LS-DYNA and process results
Run LS-DYNA with memory=9.5M ncpu=2

It should take about 6.0 minutes on a Xeon machine with 2-CPU SMP version of LS-DYNA, requiring
about 9.5 million words of memory (9.0MW).

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

Refer to Figure 12

select all parts by ‘SelPar’ as shown in Figure 12

clickon — to move to the last state
Shown in Figures 13 and 14 are the initial and final deformed shapes of the blank
Refer to Figure 15

click page 1

click ASClI

click MATSUM

click load

click 1 under Mat id

highlight 1-Internal Energy, 2-Kinetic Energy, 3-Hourglass Energy
click plot

Shown in Figure 16 is the energy history plot of the blank.
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Output Trace Xyplot
Anno Light FLD
SPlane Setting State
Range Vector Measur
Find Ident ASCII
Fcomp History Views
Appear Color Model Last 52 Inc 1 Loop
Group Blank

first 1 52
Gora(2) Ol a | m|» | o]+
A\

Figure 12

Figure 13 Initial blank position and shape

Figure 14 Final blank position and deformed shape
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Find Ident 2
Fcomp History Views

—L{gpear Color Model
1 )uup Blank SelPar
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