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HM-4330: Defining *STEP using Abaqus Step Manager
In this tutorial, you will learn how to:
e Load the Abaqus user profile
e Retrieve the HyperMesh model file
e Define the *STEP card and specify *STATIC as an analysis procedure
¢ Define loads (*CLOAD) and boundary conditions (*BOUNDARY)
e Define pressure loads (*DLOAD) with an element set
e Define output requests

e Export the database to an Abaqus input file

Model Files

This exercise uses the abaqus StepManager tutorial.hm file, which can be found in
<hm.zip>/interfaces/abaqus/. Copy the file(s) from this directory to your working
directory.

Exercise

Step 1: Load the Abaqus user profile and the model

A set of standard user profiles is included in the HyperMesh installation. User profiles
change the appearance of a panel, however they do not affect the internal behavior of each
function.

Complete the steps below to load the Abaqus user profile and the model.

1. Start HyperMesh Desktop.

2. In the User Profile dialog, set the user profile to Abaqus, Standard 3D.

3. Open a model file by clicking File > Open > Model from the menu bar, or clicking "<&
on the Standard toolbar.

4. 1In the Open Model dialog, open the abaqus StepManager tutorial.hm file.

Note: The abaqus StepManager tutorial.hm file contains pre-defined model data.
Use this file in the following steps to define the history data portion of this
model.

Step 2: Define a *STEP card and specify *STATIC as the analysis
procedure

In this step, you will create a *STEP card with the *STATIC analysis procedure.

1. From the menu bar, click Tools > Load Step Browser. The Step Manager opens.
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10.
11.
12.

13.
14.
15.

Click New. The Create New Step dialog opens.

In the Name field, enter stepl.

Click Create. A step, labeled step1, opens the Load Step dialog.

p.2

In the first pane, select Title. The Step heading option with a disabled field is

displayed.

Title :
%meter [~ Step heading: |
Analysis proced
Boundary
# Concentrated lo:
H Distributed load:

Select the Step heading checkbox, and enter 100kN in the text field.

itle
meter ¥ Stepheading: [100kN
Analysis proced
Boundary
#- Concentrated lo:
H-Distributed load:

Click Update to store the heading information in
In the first pane, select Parameter.
Select the Name and Perturbation checkboxes.

Note: Notice Name is already set to stepl.

stepl.

Lile V¥ MName: step

Parameter|
Analysis proced

1

Boundary [ Amplitude step -
#- Concentrated loe i
® Distributed loads | | Extrapolation: linear ©
H Surface loads

Temperature [ Unsymmetric: ac -

Ineia relief ¥

#- Interace controls

[ Increment:

[ MNlgeom:
[~ ConvertSdi:

v Perturbation:

]

WES

WES

Click Update.
In the first pane, select Analysis procedure.

Set Analysis type to static

Analysis type:  |static

5 procedure

Boundary
H- Concentrated loads
H- Distributed loads

H- Surface loads
T st

Click Update.
Click the Dataline tab.

Select the Optional dataline checkbox to add an additional dataline.
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16. Add individual data, such as Initial increment, by selecting the appropriate checkbox
and entering a value.

Note: When a checkbox is disabled, a space will be added in the ASCII file, and the
Abaqus solver will use the default value.
ietllfameter Syl ype m Farameter 1 Dataline 1 Options 1

alysis procedure
Boundany
Concentrated loads
Distributed loads
Surface loads
Temperature
Inertia relief
- Interface controls
- Qutput request
kanitar
Adaptive Mash
Fririt

Fila forrmat

ESRERREY

v Optional dataline
[ Initial increment:
[ Time period:
[ Minimum increment:

[ Maximurn increment:

0
0
0

1l

0

17. Click Update.

Steps 3 - 6: Define the Loads (*CLOAD) and

Boundary Conditions (*BOUNDARY)

In the following steps you will add the *CLOAD and *BOUNDARY keywords to the current
load collector by defining loads and boundary conditions.

Step 3: Create constraints (*BOUNDARY)

1.

2
3
4.
5

In the first pane, select Boundary.

Click New. The Create Load Collector dialog opens.

In the Name field, enter loads _and constraints.

Click Create.

Optional. In the Load collector table, Display column, click the color icon to select a
color for the load collector.

Title Load collector:
Ear&llmeter 4 Status | Mame | Display
e ¥ |loads_and_constraints v J
- Concentrated log | & |
H- Distributed loads - - J
H Surface loads
T + — — 1

Verify that the Status checkbox for loads_and_constraints is selected.

Note:

By selecting this checkbox, you are adding this load collector into the loadstep.

Click the loads_and_constraints load collector. A set of new tabs displays.
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8. From the Define tab, verify Type is set to default(disp).

Load collector: loads_and_constraints Definel Delete ] Parameter ]

Status | Narme Display A|
[l loads_and_constraints [N Type Idefauli (disp) j
|

r
r mll | Define boundary an

- a . & Modes or geomatry Define from 'Constraints’ panel Map Loads on Geometry |  View Loads
m ] | " Mode sets

i (mll]

9. Click Define from 'Constraints’ panel. The Constraints panel opens. Use this panel
to create constraints.

Step 4: Create constraints from the Constraints panel

On the Standard Views toolbar, click ﬂ (XZ Right Plane view).
In the Constraints panel, click nodes >> by window.

With the exception of the nodes at the ends of the cradle, draw a rectangle around all
of the displayed nodes.

4. Select the exterior checkbox.
5. Click select entities. HyperMesh selects all of the nodes outside the window you drew.

[4)]
il

6. Verify that all six dof checkboxs are selected.

v dofl = 0. 000
v dof2 = 0. 000
v dof3 = 0.000
v dofd = 0. 000
v dof = 0.000
W doff = 0. 000

7. Click create. HyperMesh creates constraints at the selected nodes.

=
18151 518
) ) 8] 8} 8]

45
i
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8. Click return to go back to the Load Step dialog.

9. At the bottom of the Load Step dialog, look at the Load type line. Bc (short for
BOUNDARY) appears on this line, which indicates step1l is a load type created in the
load_and_constraints load collector. The corresponding load type in the first pane is
also highlighted.

e, | Rewview | Reset |Organize

| Load type: Bo

Step 5: Create Forces (*CLOAD)

1. In the first pane of the Load Step dialog, expand Concentrated loads, and select
CLOAD-Force. A new set of tabs displays.

Titla Load collector: loads_and_constraints Define ] Delate ] Parametar ]
Parameter Status | Name Display A|
Analvsis procedure "
Boundary [Gllloads _and_constraints [ Define CLOAD-Force on:
=+ Concentrated loads r m |
m ml | @ Modes orgeomstry

~ MNode sots Define from 'Forces' Panel | kap Loads on Geometry | View Loads

CFILM
CRADIATE
Distributed loads
Surface loads
Temperature
Inertia reliet
Interface controls
Cutput request

o e o e Vi Y
amaEEan
) Y S B

2. From the Define tab, click Define from 'Forces’ Panel. The Forces panel opens. Use
this panel to create forces.

Step 6: Create forces from the Forces panel

1. Select the central node on the top side of the bracket arm.

2. In the Forces panel, magnitude= field, enter -100.

4 | :
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3. Set the orientation selector to z-axis.

& create v | nodes 14| ¢ | magnitude % =100 000
 update v labelloads

s global system |

v | magnitude= |- 100 . 000

v | 2-axis |

load types = I CLOAD

4. Click create.

Click return to go back to the Load Step dialog.

At the bottom of the Load Step dialog, notice the Load type now reads Cload-f, which
indicates CLOAD-force as another load type created in the loads_and_constraints load
collector. The corresponding load type in the first pane is highlighted.

e, |F’ieview|F’ieset Orgjanize

_ | Load type: Be, Cload

7. Click Review | Reset. The constraints and forces that belong to the
loads_and_constraints load collector highlight.

& I -
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8. Revert the highlighted constraints and forces to the load collector color by right-clicking
on Review.

Step 7: Define pressure loads (*DLOAD) with element set

In this step, you will create a *DLOAD pressure load and add it to the current load collector
with an element set.

1. In the first pane of the Load Step dialog, expand Distributed loads, and select
DLOAD. A new set of tabs displays.

2. From the Define tab, set Define DLOAD on to Element sets. The element sets table
displays.

3. Rotate the model to the view as shown in the image below.

From the Load Step dialog, set Type to default (Pressure).
5. Set Element sets to pressure_set.

Tip: To view the entire list of element sets, click J . Use Filter and Sort to narrow
your search.

6. Click the right arrow to add the selected set to the element sets table.

Definel Delete l Farameter l

Type: [defaut (Prossurs) ~ Elset Lahel tagnitude Load Id | - I

pressure_set  |F1 d
Define DLOAD on:

" Elements or gearmetry

@ Element sets

ressure_set v J

e
Review | Reset Set -
Create/Edit set.

Display/Review fram pane! |

4 3

Show faces Review | Reset | Update |

/4 | -
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7. Under Element sets, click Review | Reset Set. The element set highlights.

CLOAD =100.0

KINCOUP
KINCQUP
KINCOUP

9. Revert the load collector back to its original color by right-clicking on Review | Reset
Set.

10. In the element sets table, Label column, select P for the newly added pressure_set.

DEﬁnE] Delete 1 FParameter ]

hagnituce LoadId | |

Type: Idefault (Pressure) j

Define DLOAD an:
" Elements or geometry

& Element sets

-
Ipressure_set - J —]
-

Review | Reset Set |

Create/Edit set.

Display/Rewview from panel ‘

o B

Show faces Review | Reset | Update |

11. Because the pressure_set contains shell elements, the direction of normal to the
elements must be known to determine the sign of the magnitude. Find the direction of
the normal by selecting the pressure_set element from the table and clicking Show
faces.

4 | -
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LOAD =100.0

12. Clear the display by right-clicking on Show faces.
13. In the element sets table, Magnitude column, enter -10 for pressure_set.

Note: The negative magnitude means pressure load in the opposite direction of the
underlying shell element normals.

14. Click Update. The HyperMesh database updates. The Load type line, at the bottom of
the dialog, now displays Dload, which indicates DLOAD as another load type created in
the loads_and_constraints load collector. The corresponding load type is the first pane
is also highlighted.

e, |Review|Reset Organize..

_ | Load type: Be, CloadH, Dioad

15. In the element sets table, Elset column, click pressure_set.

16. Click Review | Reset Set to review the loads.

& | -
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17.Revert back to the standard view by right-clicking on Review | Reset Set.

In this exercise, you constrained and applied distributed loads on the model using
HyperMesh panels. The loads (*DLOAD) information is automatically stored in step1. Next,
you will specify the output requests for this step.

Steps 8-9: Define Output Requests

In this exercise, you will specify several output requests for stepl. There are two methods
for defining output request described below.

Step 8: Request ODB file outputs
1. In the first pane of the Load Step dialog, expand Output request, and click ODB file.

Title

FParameter
Anakysis procedure
Boundary
Concentrated loads
Distributed loads
Surace loads
Temperature

Inedia ralief
Interface controls
Output regquest

-

SES

Resultfile {fil)
Data file (daf)
konitor

Adaptive Mesh
Erint

2. Click New.
3. In the Create Output block dialog, Name field, enter stepl.
4. Click Create.

& I -
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5. In the Output block table, click step1. A

new set of tabs displays.

p.11

Clutput block: step
Status | Mame

[~ Qutput |field v

™ MNode output

[~ Element output

[~ Contact output

[~ Energy output

o o e i

Outputw Mode Output 1 Element Output 1 Contact Output 1 Energy Output

QOptional parameters:

I~ MName: step I~ hode list
- op: new -
I~ “ariahle: all N
I Freguency:
1

™ Mo of datalines:

Fadiation Output 1

’_DSe

In the Output tab, select the Output checkbox. Leave Output set to field.

Select the Node output and Element output checkboxes. The Node Output and

Element Output tabs become active.

Output} MNode Output ] Element Output 1 Contact O
¥ Output ‘field - Optional parameters:
v MNode output - Mame: ’—
v Elerment output [ OP: ’—
[ Contact output [ “ariable: ’—
[ Energy output [ Freqguency: ’—
[ Radiation output B Tiie il ’—

0

Click the Node Output tab.

Expand Displacement and select U. The Data lines table now displays "U", which

allows you to request displacement results in
Tip:

the .obd file.

You can manually type output request into the Data lines table, including

unsupported requests. They will be written just as they are entered in the

table.

Define Mode output:

H-Acceleration
HThermo electic

- Paore pressure
H-Reaction point load
- Random_response

[ MNesat: " J Review | Reset ‘CreatefEdit.. | |Data“”'35 |~ |
.
 Varigbls: Al * | I Global vES B
=+ Displacement
1o
JTu
H-Yelocity

10. Click Update.

Proprietary Information of Altair Engineering

7y Altair



Altair HyperMesh 2019 Tutorials p.12

11. Click the Element Output tab.
12. Select the Position checkbox, and set it to Nodes.

13. Expand Stress and select S. The Data lines table now displays "S", which allows you
to request stress results in the .obd file.

Define Element output:

jJ Feview | Reset |CreatefEdit.. lDataIines | |

|D,

[ Elset |

v PositiDn:|Nudes | wariable |Al -

- Section_points -
= Stress =l
Bs
dJsF

O SNy
O ALPHA
d ALFHAF
d TSHR
H- Strain
H- Eneropy

14. Click Update.

Step 9: Request results file (.fil) outputs

1. In the first pane of the Load Step dialog, expand Output request, and click Result
file (.fil).

Title

FParameter
Anakysis procedure
Boundary
Concentrated loads
Distributed loads

-

Surace loads
Temperature
Inedia ralief
Interface controls
Output reguest
QDB file
Data file (dat)
konitor
Adantiee hech

2. In the Define tab, select the Node file and Element file checkboxes. The Node File
and Element File tabs become active.

v
v
-
-

Define | MNaode File

Mode file
Element file
Contact file

Energy file

Element File

Contact File

3. Click the Node File tab.

Proprietary Information of Altair Engineering
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4. Expand Displacement, and select U. The Data lines table displays "U", which allows

you to request displacement results in the . fi1 file.

Define Mode output:

I~ Mset ” J Fieview | Feset | Create/Edit.

[~ Fraguency 0 T~ Lastmode:
I~ Global I~ Mode:

Es -

= Displacement
ER U
=B OTU
H-Yelocity
- Acceleration

Data lines
)

Click Update.
Click the Element File tab.

© N o U

request stress results in the .fi1 file.

Select the Position checkbox, and set it to averaged at nodes.

Expand Stress, and select S. The Data line table displays "S", which allows you to

Define Element autput:

[~ Elzet: v | Feview | Feset |Create,-"Edit.|

I~ Directions:  |no | T Mode: 0
I Frequency: 0 W Positon: |3verage ™
™ Lasttode: ]

#- Section_points o
= Stress

|

JsP

O SINY

O ALPHA,
LAl PHAD

Data lines
S,

9. Click Update.

10. Under the Output block table, click Review | Reset. The Review output block

dialog opens, and displays the output requests you made.

Note: This is the format used in the Abaqus input file (.inp).
“\ Review output block: stepl @
B

“OUTPUT, FIELD,

“MODE OUTPUT,
.

“ELEMENT OUTPUT. FOZITION = NODES
.

“MODE FILE,
U,

“ELFILE, FOSITIOM = AVERAGED AT NODES
=5

=l

Close

Proprietary Information of Altair Engineering
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11.
12.
13.
14.

Click Close to exit the Review output block dialog.

In the first pane of the Load Step dialog, click Unsupported cards.

p.14

Optional. Select the Unsupported cards checkbox to add any unsupported card.

Click Close to exit the Load Step dialog and return to the Step Manager. The Step
Manager dialog displays all of the information you defined for step1.

"\ Step Manager [E=N EOR =55
Step | Load Case
Export MName Analysis Type Load Collectar Output Block | Interface Cantrols | Display
Initial Condition [Maodel data [
v step Static, FERTURE |loads_and_constraints |stepl v
I [
: — |1
r [
I [ ﬂ
N [
N [
I [
Help ‘ Mew... | Edit... ‘ Fewview | Reset ‘ Texd... | Rename | Delete ‘ Swnc ‘ Close ‘

15. Click Close to exit the Step Manager dialog.

Steps 10-11: Export the database to an Abaqus
input file

The data currently stored in the database must be output to an Abaqus . inp file for use
with the Abaqus solver. The .inp file can then be used to perform the analysis using
Abaqus outside of HyperMesh.

Step 10: Export the .inp file

1.

A W

From the menu bar, click File > Export > Solver Deck.

In the File: field, enter jobl. inp.

To the left of Export Options, click [¥.

Set Export to all.

Click Export.
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Step 11: Save the .hm file and quit HyperMesh

1. From the menu bar, click File > Save as > Model.

2. In the Save Model As dialog, enter jobl.hm as the file name.
3. Click Save.

Notes:

e After you quit HyperMesh, you can run the Abaqus solver using the job1l.inp file
that was written from HyperMesh.

e At your site, you can use the ABAQUS license to run this model.

e If the batch mode option is being used, then enter the name of the . inp file
exported in the previous step as the input file.

e After you have successfully completed the analysis, the result file will be available in
your working directory with the name <jobname.odb>.

e Use HvTrans to translate the Abaqus solver result file to an H3D file.

Step 12: Open HyperView from the Application Menu

1. On the Client Selector toolbar, select HyperView.The HyperView environment
displays.

- aeriotk”
ﬂ Hypertdesh

— ﬁj Hyperview

= He HyperGraph 2D

] [ﬁ HyperGraph 3D

[ G'\'Mutiun\/iew

(B Mediaview

| Textview

£ TableView

2. In the panel area, load the model and results files.
Note: Load *.h3d files for both the model and result files.

Load model and results:

v Load model I@C:\jubE—hmrans.hSd [ Owerlay

v Load results I@C:\jubE—hmrans.hSd

Result-tath template: Standard j Reader Options... Apphy ‘

4 | -
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3. Click Apply.
4. On the Results toolbar, click W o open the Contour panel.
5. Review displacement (v) results by setting the Result type to Displacement (v).

Resulttype: J Selection: Awaraging method: Yalue filter: Display| Legend -
Displacement (v j " Companents | M ‘ |Nune j INDne j = hdax: 0

tag j Resolved in: I~ “ariation < W (%) ’7 ™ Min: ’—D
Layers: - | IAnaIysis System j Averaging Options.. ‘ hultiplier: i
]

Ciffset:

T

™ Use comer data System | ] ‘ Envelope trace plot:

™ Use tracking system Mone
Apply

6. Click Apply.

Contour Plot
Displacement(hag)

Analysis system
B S10E+00

5. 787E+00
— 5. 063E+00
—4 340E+00
—3B17E+00
T 2.893E+00
—2170E+00
1.447E+00
T.233E-01
0.000E+00

Max = 6.510E+00
PART-1-1 1298
Min = 0.000E+00
PART-1-1 17

7. In the Results browser, review steps and increments.

Results x : : : :

cEeRwE

Files D ©
& Model 1 O

oho

= |step1:100kN

o] o]

: Ilncrement 1. Step Time = 1.000

7y Altair
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8. On the Animation toolbar, set the animation mode to linear.

©/00000—
ﬁ Set Transient Animation Mode
lF@Setr\-ﬂudal Animation Mode
eSet Linear Animation Mode L\\y.

9. Review the animation by clicking 0

=={%)

p.17

10. Review UR-Rotational displacement (v) results by setting the Result type to UR-
Rotational displacement (v) in the Contour panel.

Result type: J Selection:

|UR—RDtatiDnaI displacement(j v | Assemblies

Aweraging method: “alue filter:

| 4 ‘ |N0ne j m

|Mag j Fesolved in:

™ Usecormer data

Layers: - | \F |Analysis Swysterm

Swstem

[ Varistion < [ 10 (%)
—

j Aweraging Options... ‘

| L] ‘ Errvelope trace plot

™ Use tracking system |N0ne j

Cache

Apply

Display |Legend

I~ Discrete color

[ Interpaolate colors

11. Click Apply.

Contour Plot
UR-Raotational displacement(hag)

Analysis system
2.087E-01

1.855E-01
— 1.623E-01
— 1.381E-01
— 1.159E-01
T 9.274E-02
——6.956E-02
4.637E-02
2.319E-02
0.000E+00

Max = 2.087E-01
FART-1-1 1034
tin = 0.000E+00
FART-1-1 2003

For additional tools and techniques, refer to the tutorial Pre-Processing for Bracket and
Cradle Analysis using Abaqus - HM-4340.

Proprietary Information of Altair Engineering

7y Altair



	Training Subject: Altair HyperMesh 2019 Tutorials
	Description: HM-4330: Defining *STEP using Abaqus Step Manager


