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Introduction

+ ABAQUS provides a capability to transfer a deformed mesh and
associated state between an ABAQUS/Explicit analysis and an
ABAQUS/Standard analysis.

| ABAQUS/Explicit | | ABAQUS/Standard |
| ABAQUS/Standard | | ABAQUS/Explict |
| ABAQUS/Explicit | | ABAQUS/Standard |

g g
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Introduction

— The deformed model can be transferred from ABAQUS/Explicit to
ABAQUS/Standard to:

+ Obtain the final static configuration after a dynamic event
» Simulate springback

* Perform eigenvalue or buckling simulations on the formed part

L "
50 mm
& mm i 55 mmj blank
L blank helder .I punch mnk holder //
! L _ Blank after forming (ABAQUS/Explicit )
| 5 mm !

Die ! Die
|

52 m-—m=|

Initial assembly for forming process

Springback (ABAQUS/Standard )

Two-dimensional draw bending forming and springback analysis
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Introduction

—The deformed model can be transferred from ABAQUS/Standard to
ABAQUS/Explicit to:

» Simulate a preloading phase where the capabilities of
ABAQUS/Explicit are not needed (no contact, etc.).

» Simulate further forming steps after an intermediary springback phase.

» Simulate a transient event after steady-state conditions have been
found (e.g., with a steady-state transport simulation).

Tire hitting curb
(ABAQUS/Standard) (ABAQUS/Explicit)

Tire footprint and steady-state rolling
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Introduction

* Summary of import capabilities:

Can be imported Need to be respecified Cannot be imported
Material state Boundary conditions Analytical rigid surfaces
Nodal positions Loads Mesh-independent fasteners
Elements, element sets  Contact definitions Connector elements
Nodes, node sets Output requests Dashpot and spring elements
Temperatures Kinematic constraints Mass and rotary inertia elements
Rebar layers Nodal transformations Infinite elements

Amplitude definitions Fluid elements
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11 ABAQUS

Import from ABAQUS/Explicit to
ABAQUS/Standard
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Import from ABAQUS/Explicit to ABAQUS/Standard

* The following example demonstrates the procedure for transferring
results from ABAQUS/Explicit to ABAQUS/Standard.

» Example: Deep drawing of a square box

—The blank undergoes large
deformations during the sheet metal
forming process.

—Once the forming process is complete
and the confining tools are removed,
the blank will attempt to recover its
elastic deformation.

—This springback phenomenon may
lead to unacceptable warping of the
formed product.

Initial mesh of deformable blank and rigid
tools. One-quarter of the box is modeled.

* Forming tools must be designed
to compensate for springback
effects.
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Import from ABAQUS/Explicit to ABAQUS/Standard

—For the calculation of springback associated with the sheet metal forming
processes:

0 The forming process is simulated using ABAQUS/Explicit.

e The deformed mesh of the blank and its associated state at the end of
the forming process are imported into ABAQUS/Standard.

e The springback calculation is performed in ABAQUS/Standard.

— The displacement field that ABAQUS/Standard calculates is the
amount of springback that occurs provided that the reference
configuration is updated.

« If it is not, the displacements will be total values, including the
forming phases.
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Import from ABAQUS/Explicit to ABAQUS/Standard

o The forming process is simulated using ABAQUS/Explicit.

— During the analysis, restart data must be written at the time when transfer of
the model’s state is required (i.e., at the end of the forming analysis).

Il Edit Restart Requests [ <]
Step [ intervals [ overlay [ Time Marks |
Step-1-Forming i r [

*RESTART, WRITE, NUMBER INTERVAL=1

Cancel

—The ABAQUS/Explicit analysis will produce the following files which will be
used to import the final deformed shape of the blank into ABAQUS/Standard.

« State (.abq),

» Analysis database, (.stt, and .pac),
* Part (.prt), and

 Output database (. odb) files.
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Import from ABAQUS/Explicit to ABAQUS/Standard

— Results at the end of the ABAQUS/Explicit forming analysis:

5, Mises
$NEG, (fraction = -1.0}
(Avg: 75%)
+4.601e+08
+d.220e+05

+1.004e+07

Sl
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e S
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R e o e L
B e e
S e
e

Mises stress contours for the bottom surface of the blank

A 113
Copyright 2005 ABAQUS, Inc. F+ 44




ABAQUS/Explicit: Advanced Topics L11.13

Import from ABAQUS/Explicit to ABAQUS/Standard

e The deformed mesh of the blank and its associated state at the end of the
forming process are imported into ABAQUS/Standard.

ABAQUS/CAE interface Keywords interface
o Copy the forming model into a o In a text editor and begin a new
new model. input file.

B Modsl Database
B 43 Madsks (1)
e

*HEADING
Springback Calculation

Switch Conkext Ctrl4

Edit Attributes...
Edit Keywords. ..
Rename. ..

Delete. ..

Set As Root
Expand All Under
Callapse All Uinder

5 % Inerackion Fro
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Import from ABAQUS/Explicit to ABAQUS/Standard

ABAQUS/CAE interface Keywords interface
Q Replace (and rename) the dynamic ABAQUS/Explicit 0 Define an ABAQUS/Standard
step with a static ABAQUS/Standard step. static step.

Ml Replace Step *HEADING
Name: Step-1-Forming Springback Calculation
Procedure: Dynanic, Explicit *TMPORT, STEP=1, INTERVAL=1
e Fa UPDATE=YES
Mew procedure bype: |General | BLANK,

Eoﬂ Steps (23 YT, T puuld ‘ 5| -
D Ee it Dynamic, Temp-disp, Explicit
Geostatic *
Heat transfer STEP, NLGEOM
Swiitch Context Mass dffusion *STATIC
Make Current i
Edit... Mame: Step-1-Farming 0.1,1.
Type: Static, General *BOUNDARY
3 Rename. .,
| Basic | Incrementation | Other |
% Delete... Bl, YSYMM
T Mgeam.. | Descrtion: [Springback
_Set e Root Time period: |1 B4, XSY]
3 * AR =
- Expand All Unde o O {This setting controls th BOUNDARY, TYPE=VELOCITY
Collapse Al Und & on of large displacements ¢ CORNER, 3, 3, 0.0
I™ Use stabiization with [dissipated energy +*END STEP

™ Include adiabatic heating effects
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Import from ABAQUS/Explicit to ABAQUS/Standard

i £ Deepbrawbox, Springback
ABAQUS/CAE interface only o
\E Materials (1)
@ Delete interactions, rigid tools and associated sets, I sections (1)

o B Profiles (o)
boundary conditions, etc. 13 nsssmblh

X E[& Instances (1)
S Assembly

- BLANE-1
E@ Instances (4) " B¢ Position Canstraints (0)

- Features (0
Switch Context Ctrl+Space By Sets (5)

(@ Surfaces (0)

RENamE, .
BLANK-1 B 87 Frainsering Featurss
¢ positionc  SUPPress ol Steps (2)

& Features

Fisd Output Requests (2)

istory Output Requests (2)
( Surfaces  Query

M3 Engineer  Show Parents

T Interactions (0}

ol Steps (2) Show Children B, Interaction Properties (1)
# B2 Field Output ke Dependent i cantact Conerals ()
#1558 History OUT Make Independent «]] constraints (0}

[ Time Paints
', InteractionsTTT

Switch b part context & connectors (0)
Connector Propsrhies (D)
M5 ampltudes (1)
[ Loads (0
B ecs ()
blark-xsymm
| B blarkeysymom

[ Predefined Fislds (0)
[L sketches (o)

@ Keep blank and associated sets, boundary conditions, etc. N4
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Import from ABAQUS/Explicit to ABAQUS/Standard

ABAQUS/CAE interface Keywords interface
@ Define an initial state field to import forming @ Import element set BLANK from the
analysis results for the blank part instance. forming analysis.
P Losck ) *HEADING

Springback Calculation

L Sketches (@ iteh Contes page, [Predefined Field-1 i _
i pnnokations (0) i B *IMPORT, STEP=1, INTERVAL=1,
E$E Analysis UPDATE=YES

Procedire;

=j=
B4 e 1 ety — [ BLaNK, |
DeepDrawBox_Form (Completed)
*%

© Mechanical || [Temperature

& Other
ACMED AT oDoNM

BLANK was the element set used for the blank section
definition in the original forming analysis:
*SHELL SECTION, ELSET=BLANK

a requirement for input files not defined as
assemblies of part instances.

Congel | ey
~ In ABAQUS/CAE and input files defined using parts
I and assemblies, part instances are specified for
import.

ﬂﬁ Select the instances to assign the initial state a
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ABAQUS/CAE interface

Import the initial state field from
the end of the ABAQUS/Explicit
forming analysis.

Name of the forming
analysis job.

Il Edit Predefined Field

Predefined Field-1
Initial State

Hame:
Type:
Stepi
Instances: (Pickad)

 Import criteria 4\—
Job name: IDeepDrawon_Form -

& Last © Spedfy: I—
& Last © Spedfy: I—

¥ Update reference configuration

Conce

Tniitial

Step:

Frame:

Import from ABAQUS/Explicit to ABAQUS/Standard

Keywords interface

@ Import the blank from the end of the

__—

If the STEP and INTERVAL
parameters are omitted,
the data would be
imported from the last
available step and interval
for which restart data were
saved

ABAQUS/Explicit forming analysis.

*HEADING
Springback Calculation

*IMPORT, STEP=1, INTERVAL=1,|

UPDATE=YES

BLANK,

* %
*STEP , NLGEOM
*STATIC
0.1,1.
*BOUNDARY
B1l,YSYMM
B4, XSYMM
*BOUNDARY,
CORNER, 3,
*END STEP

TYPE=VELOCITY
3, 0.0

Copyright 2005 ABAQUS, Inc.
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ABAQUS/CAE interface
@ Update the reference configuration

Ml Edit Predefined Field
Predefined Field-1

Initial State

Mame:
Type!
Step:
Instances: (Picked)

Initial

Import criteria

Job name: |DeepDrawBox_Form
& Last € Specify:
& Last € Specify:

Step:

Frame:

Import from ABAQUS/Explicit to ABAQUS/Standard

Keywords interface

@ Update the reference configuration

*HEADING

Springback Calculation

*IMPORT, STEP=1, INTERVAL=1,
BLANK,

* %

*STEP, NLGEOM

Copyright 2005 ABAQUS, Inc.

=27

I ¥ Update reference configuration |— *STATIC
canc 0.1.1
This option is used so that the reference configuration |rRY
is the deformed model prior to importing. IM
The displacement field that ABAQUS/Standard M
calculates will be the amount of springback that Ry, TYPE=VELOCITY
occurs.
3, 3, 0.0
*END STEP
112
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Import from ABAQUS/Explicit to ABAQUS/Standard

ABAQUS/CAE interface Keywords interface
e Define a boundary condition to e Define boundary conditions for the
prevent rigid body motion of the springback step.

blank in the springback step.

2L s (3
& blark-corner-fix/3

*HEADING

i Springback Calculation
tfEn
E ::ant—xsvmm B4 — *IMPORT, STEP=1, INTERVAL=1,
| e <— Bl UPDATE=YES
M Edit Boundary Condition E3 BLANK,
:Jama: :\alnk-tcj:er-?xva‘ t 21_1 .
ype:  Welocity/Angular velacity
R CORNER *STEP , NLGEOM
Region: cotnet Edit Region. . Imported node sets *STATIC
csvs: (Global) Edt... 0.1,1.
T . *BOUNDARY
v Respecify symmetry 1
e boundary conditions B1l,YSyMM
T B4, XSYMM
I~ vRz *BOUNDARY, TYPE=VELOCITY
" vra CORNER, 3, 3, 0.0
Cancel *END STEP
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Import from ABAQUS/Explicit to ABAQUS/Standard

e The springback calculation is performed in ABAQUS/Standard.

— ABAQUS/CAE interface job submission:
B8 o @

pleted) Mame: DeepDrawBox_Springback

Switch Contest Ctrl4+Space WModel: DeepDranBox_Springback
Edit... Description: [
Copy... submission | General | Memory | Paralieation | Precision |
RE‘”‘“E“' ‘ Job Type
Delete. . Dl
e e @ Full analysis © Recover (Explcit)
itz Input
" Datacheck  Restart
" Continue analysis
oo, ..
Results Run Mode
Kill ’Vf-' Background " Queus: =

—Keyword interface job submission:
» At the command prompt
abaqus job=DeepDrawBox_Springback oldjob=DeepDrawBox_Form
L J L J

Name of ABAQUS/Standard Name of ABAQUS/Explicit
springback analysis input file forming analysis job

. 113
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Import from ABAQUS/Explicit to ABAQUS/Standard

* Equilibrium

— After importing the deformed blank and its current material state into
ABAQUS/Standard, the model will not be in static equilibrium.

* Two sets of forces contribute to this condition:
— Dynamic forces:

» The forming process is simulated using a dynamic
procedure, so inertia and damping forces are present.

* In a proper forming process simulation the state of dynamic
equilibrium is relatively close to a state of static equilibrium.

— Boundary interaction forces:

» Changes in the boundary and contact conditions from the
ABAQUS/Explicit analysis to the ABAQUS/Standard analysis
contribute to the lack of static equilibrium.

» Since springback involves the removal of contact conditions,
this is the dominant contributing factor.

A 113
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Import from ABAQUS/Explicit to ABAQUS/Standard

—The initial out-of-balance forces are defined as those needed to achieve
static equilibrium:

* When the deformed blank is imported with the material state into
ABAQUS/Standard, a set of artificial internal stresses are applied that
equilibrate the imported stresses so that static equilibrium is obtained
at the start of the analysis.

* These artificial stresses are removed gradually during the springback
calculation step.

* As the stresses are removed, the blank deforms further as a result of
redistribution of internal forces.

* The final (sprungback) configuration is achieved after complete
removal of the artificial stresses or initial out-of-balance forces.

A 113
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Import from ABAQUS/Explicit to ABAQUS/Standard

— The configuration of the
box forming analysis after
springback is shown in
the figure.

as formed

after springback

Deformed shape
scale factor = 10

deformed configuration after springback
contours of displacement magnitude
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11 ABAQUS

Import from ABAQUS/Standard to
ABAQUS/Explicit
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Import from ABAQUS/Standard to ABAQUS/Explicit

* The following example demonstrates the procedure for transferring
results from ABAQUS/Standard to ABAQUS/Explicit.

* Example: Blade Containment

— A combination of ABAQUS/Standard
and ABAQUS/Explicit is shown to be
an effective tool for simulating a jet
engine blade-out event.

—The fan blade assembly is initially
stationary.

* We obtain the steady state
spinning solution of the engine
fan blade in ABAQUS/Standard

¢ The results of this analysis are
used as initial conditions in the
dynamic blade release analysis ABAQUS model of an aircraft engine;
in ABAQUS/EXpliCit. blade colored red is released

. 113
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Import from ABAQUS/Standard to ABAQUS/Explicit

* Modeling approach

—The results transfer capability is used to transfer the state associated with
the steady state spinning solution from the implicit static procedure to the

explicit dynamics procedure.

ABAQUS/Standard ABAQUS/Explicit

Static procedure Import stress state
Centrifugal Loading Initial Conditions: Spin at appropriate velocity

ﬂ Verify Steady state

) i Throw Blade
Obtain associated stress state

fan and
casing
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Copyright 2005 ABAQUS, Inc. F+ 44




ABAQUS/Explicit: Advanced Topics

* Restart (. res),

 Part (.prt), and

Import from ABAQUS/Standard to ABAQUS/Explicit

* The input syntax for ABAQUS/Standard to ABAQUS/Explicit import is
very similar to ABAQUS/Explicit to ABAQUS/Standard already discussed

—Request restart data during the ABAQUS/Standard steady state spinning

analysis: 8 i Restort Requests
Step Frequency | Overlay | Time Marks |
*RESTART, WRITE, FREQUENCY=100 E//' 100 [N /A
L —
The frequency options is only
available when requesting data for an
ABAQUS/Standard analysis. o

—The ABAQUS/Standard analysis will produce the following files which will
be used to import the spinning fan into ABAQUS/Explicit.

* Analysis database, (.stt, and .md1),

» Output database (. odb) files.

Copyright 2005 ABAQUS, Inc.

HIABAQUS

*IMPORT, STEP=1, UPDATE=NO
HUB,
BLADES,

A

\
\

Import the fan. = = = = — — — _

The sets HUB and BLADES
were used on the section
definition options for the
hub and the blades.
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Import from ABAQUS/Standard to ABAQUS/Explicit

— Import the ABAQUS/Standard steady state spinning results into the
ABAQUS/Explicit blade throw model:

Ml Create Predefined Field [ x]

Marme: IPredeﬁned Field-1
Skep: |Initial hd
Pracedurs:

~ Category —|
" Mechanical
& other <

~ Types for Selected Step

M Edit Predefined Field
Name: Predefined Field-1
Type: Initial State

Skep! Initial

= == = =9 Instances: (Picked)

Import criteria

Job name: |Spin-preload

Canc | Step: & Last © Specify:

The reference configuration will be ———————————{T_ undats rsfsrencs configuraior|
the original, undeformed model.

Framei & Last { Specify:

Cancel

Copyright 2005 ABAQUS, Inc.
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Import from ABAQUS/Standard to ABAQUS/Explicit

— The engine casing, which was not required in the ABAQUS/Standard
steady state spinning analysis, is defined in the ABAQUS/Explicit blade

throw model:
~| spin preload
DL parts () *IMPORT, STEP=1, UPDATE=NO
FaN HUB,
B |PE Materials (1) BLADES
92 Sections (1) x !
@' Profiles (0)
= 3 assembly ** DEFINE CASING
E| @ Instances (13 *NODE
AR 10001, 410, 90, 0
. 10002, 410, 300, O
B[, parts (2) 10003, 440, -100, O
:
Fal *ELEMENT, TYPE=S4R, ELSET=CASING
[]|£ Materials ()
5% sections (21 10001, 10305,10940,10953,10304
- Profiles (1) 10002, 10940,10941,10954,10953
D Assembly 10003, 10941,10942,10955,10954
EI 1§ Instances [2) .

ABAQUS/Explicit model

A 113
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Import from ABAQUS/Standard to ABAQUS/Explicit

* Loading

*DLOAD
** 3000 rpm --> 314.159 rad/sec --> 98696.044 (rad/s)”2
ROTOR, CENTRIF, 98696.044, 0., 0., 0., 0., 1., 0

—In ABAQUS/Explicit, we apply an initial rotating velocity to the fan blades.

*INITIAL CONDITIONS, TYPE=ROTATING VELOCITY - [ Loads [0y <——— centrifugal load

ROTOR-N, 314.159, 0, 0, 0 Ji' BCs (1) removed
0., 0., 0.,0., -1., 0 = Prfadeﬂned Fields (.2)
itial rotating velopiy

- s
tial state Mame: initial rokating velocity
Type: Velocity

= ?ket.chas(
» Connector elements are used to attach a fan blade to the hub and
subsequently release the blade.
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Import from ABAQUS/Standard to ABAQUS/Explicit

* Element section controls

— Element section controls are defined in the original analysis and cannot be
redefined in an import analysis.

» Material definitions can be redefined upon import.

—In this example, the following section controls are defined in the
ABAQUS/Standard spinning analysis:

* Enhanced hourglass control [E'm"mhrarvj Family ——————
& standard O Expliit || [Heat Transfer
—Recommend for consistency between analyses Wenbrane
-
» Second order accuracy element formulation [“ *e dj i}
— The default first order element formulation in fnd.,.l. o
ABAQUS/Explicit is not appropriate for a et

structure subjected to several revolutions. Wenbrare e  rnee € ol

Membrane hourglass stiffness: (¢ Use default ¢ Spe

Bending hourglass stiffness: @ Use default © Spe
*SECTION CONTROLS, NAME=ENHANCED,

SECOND ORDER ACCURACY=YES, | oo arder arcuracy: & es | Mo
HOURGLASS=ENHANCED Hourglass cantral: & Enhanced | Rela

Driling howrglass scaling factor: @ Use default ¢ Spe

A 113
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Import from ABAQUS/Standard to ABAQUS/Explicit

—The enhanced hourglass control formulation is used so that hourglass
forces are consistently computed in both analyses.

* This leads to the reduction of noise in the import analysis solution.

4.0E+07 ‘
Wl

3.8E+07 m il A h 'V', i
3 3.6E+07 1 hlV: \ “ ‘
S 34E+07 Y
g 3.2E+07 -
£ 30E+07 | — -~ Viscous

28E+07 —| —— Enhanced

2.6E+07 ‘ ‘ ‘ ‘

0 0.002 0.004 0.006 0.008 0.01

Analysis time (seconds)

ABAQUSI/Explicit results for a steadily spinning disk (i.e., no blade release)
after importing results from ABAQUS/Standard.
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Import from ABAQUS/Standard to ABAQUS/Explicit

* Other modeling issues
—Use of general contact

» The large number of potential interactions is readily handled with
general contact.

—Use of double precision executable

* Running in double precision is more suitable for this analysis because
of the high number of revolutions of the fan blade assembly.

— Specifying a maximum stable time increment

* By specifying a maximum time increment, we guarantee that each
degree of revolution of the fan blade is analyzed over at least 10
increments.

—We recommend a minimum of 10 analysis increments per degree
of revolution in problems involving finite rotations.

Copyright 2005 ABAQUS, Inc. %%? ABAQUS
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Import from ABAQUS/Standard to ABAQUS/Explicit

* Results

Many revolutions
(i.e. steady state verification)

B

Video Clip

2.5 msec

Blade detachment

3

Video Clip

7.5 msec
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LABAQUS

Additional Import Modeling Issues

Copyright 2005 ABAQUS, Inc.
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Additional Import Modeling Issues

* Reference configuration

— For springback simulations the reference configuration is usually updated.

» The displacements, strains, step number, and total time are reset to
zero for the current analysis.

— For multi-stage forming simulations, do not update the reference
configuration.
» The displacements, strains, step number, and total time are continued

from the previous analysis.
Reference

/'\\/ configuration
N

_a— Reference u
configuration

a

| Mani cude

Z
%
Z
3
2N
Z
Z
2
1z
iz
7

RO
¢

=3

.

Deformed shape
scale factor = 10

Deformed shape
scale factor = 1

e

NS
=

Reference configuration updated Reference configuration not updated
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Additional Import Modeling Issues

* Importing the material state
— By default, the material state for each element is imported

* This includes the stresses, the orientation of the stresses, and the
following state variables:

— equivalent plastic strains and for Mises plasticity
—back stresses for the kinematic hardening models

— the maximum strain energy density during deformation history for
the Mullins effect

— user-defined state variables for user-defined constitutive models
(user subroutines vuMAaT and UMAT).

A 113
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Additional Import Modeling Issues

— If the material state is not needed, set the e ——————
STATE parameter equal to NO on the 0DB: i std oo
*lMPORT Option. ~ Instances in ODB

Instance Type

*IMPORT, STATE = NO
« All state variables are reset to zero.
— ABAQUS/CAE always imports the

material state along with the deformed | Part Attributes
mesh. Pt name: (TR
Modeling space: 3D
* If you want to import only the ~ Defarmed Configuration
deformed mesh, you can import an ——— | ¥ imer deformed configuratin,
orphan mesh from a selected step e | E
and increment of an OUtpUt Frame [Increment  4: Step Time = 1,000 ]
database. ok Cancel

A 113
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Additional Import Modeling Issues

* Reference configuration and material state ; en
N K mpott criteria
combinations Jobname; [ectform

Step: & Last C Specify:l

—UPDATE=NO, STATE=YES: e o o
» Continue the previous analysis (most I s
common usage)
- UPDATE:YES! STATE:YES I¥ Update reference conﬁguratiun; I

+ Current stress applied to the current
configuration with no strain (similar to an

initial stress in a regular analysis) ~ Part Attributes —————————————
—UPDATE=YES, STATE=NO: e
. Anneaﬁng -~ Deformed C ion
W Import deformed configuration.
—UPDATE=NO, STATE=NO: aep [t 3
Frame [Increment  4: Step Tme = 1,000 %]

* (Awkward; have strains but no stresses)

A 113
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Additional Import Modeling Issues

* Material definitions
— The material property definitions are imported by default.

» They can be redefined if necessary.

* If redefined:

— The material names used for the imported elements must be the
same as the material names used in the previous analysis.

— Caution should be exercised if changes are made to the material
properties.

» This may affect the initial out-of-balance forces.

— The mass density may need to be redefined if mass scaling was

used in an ABAQUS/Explicit simulation.

* If mass scaling is used, the scaled masses will not be
transferred to the subsequent import analysis.
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Additional Import Modeling Issues

* Element section definitions

— Element section property definitions are imported and may not be changed
from those used in the previous analysis.

» The current thickness of each shell element is imported automatically.

» Any material orientation information is imported automatically when
the material state is imported.

+ Valid elements for importing

—The import capability is available for first-order continuum, shell,
membrane, beam (both linear and quadratic), truss, and rigid elements that
are common to both ABAQUS/Explicit and ABAQUS/Standard.
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Additional Import Modeling Issues

* Geometric nonlinearity nes sheetioning
—NLGEOM default settings: 16D il S
Basic | Trerementation | other |
* NO for ABAQUS/Standard e
* YES for ABAQUS/Explicit e "
—The setting of NLGEOM is imported and " on ¥i=osesmasenanson
becomes the setting in the new e seleason: T

I™ Include adisbatic Mame: sheetfarming

analySIS Type: Dynamic, Explicit
» The reference configuration cannot iBasi | tnwrementation | pass scaing |
; _ . .
be updated if NLGEOM=NO is pesspten
. Time period: |1
used because, with small o
. . his setting controls th
deformation, there is no reason to Moo e olemats
update the Conflguratlon ™ Include adisbatic heating effects
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Additional Import Modeling Issues

« Initial conditions and boundary conditions

—Valid initial conditions for various values of the STATE parameter are
shown below:

*INITIAL CONDITIONS, TYPE= | STATE=
HARDENING NO
RELATIVE DENSITY NO
ROTATING VELOCITY YES or NO
SOLUTION NO
STRESS NO
VELOCITY YES or NO
VOID RATIO NO

* New boundary conditions must be specified.

— These may be different from those used in the previous
simulation.

A 113
Copyright 2005 ABAQUS, Inc. F+ 44

ABAQUS/Explicit: Advanced Topics

Limitations

Copyright 2005 ABAQUS, Inc.




ABAQUS/Explicit: Advanced Topics L11.45

Limitations

—The same versions of ABAQUS/Explicit and ABAQUS/Standard must be
run on computers that are binary compatible.

— The capability is not available for spring, mass, dashpot, rotary inertia,
connector, fluid, and infinite elements.

— Contact definitions cannot be transferred.

— Surface definitions (including analytical rigid surface definitions) cannot be
transferred.

—Loads, boundary conditions, kinematic constraints (surface-based tie,
coupling constraints, etc.), and nodal transformations are not imported.

—Mesh-independent spot welds are not imported.

» However, the spot weld reference nodes are imported and can be
used to redefine spot welds in the import analysis.

—In this case, it is recommended that the reference configuration
be updated if large deformations occurred in the imported model.
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Limitations

— The complete material state (including state variables, such as plastic
strains) is imported only for:

* linear elasticity,

 Mises plasticity (including the kinematic hardening models),
* hyperfoam,

* hyperelasticity,

* Mullins effect,

+ and the user materials (VUMAT and UMAT).

—Material stresses are imported for all valid material models.
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Limitations

— Analyses with predefined field variables and/or temperature fields cannot
be imported.

» Temperatures are imported for coupled temperature-displacement and
adiabatic analyses if the material state is imported.

» Coupled temperature-displacement elements with predefined field
variable definitions can be imported, however the field variable values
are not imported.
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Demonstration
¢ In this demonstration ABAQUS/CAE is used to model the forming and
springback of an angled bracket.
Springback is analyzed in
The forming of half of a Mame: Pl ABAQUS/Standard.
symmetric angled bracket TEE e An Initial state field is used to
is analyzed using - ;:::;d) import the final deformed
ABAQUS/Explicit \ t o mesh and material state from
mport criteria ————————————— o .
sob s [or acker forming the AB_AQUS/Epr|C|t forming
d % Last Speclfy:l analyS|S'
Frame: (% Last O Speclfy:l
™ Update reference configuration
0K I Cancel
Play demo
with audio without audio
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