Nyquist / Haghighi

ANSYS Tutorial
Creating Load Steps for a Transient Analysis

This tutorial demonstrates how to create load steps in ANSYS for a transient analysis.

(Go to Main Menu)
Preprocessor
Element Type
Add/Edit/Delete
Add
Structural & Solid & Quad 4 node 42 & OK

Material Props
Material Models
Structural
Linear
Elastic
Isotropic
EX = 210e9
PRXY = 0.3 & OK

Modeling
Create
Areas
Rectangle
By Dimensions
(Click X1 box) 0 (Click X2 box) 20
(Click Y1box) 0 (Click Y2 box) § & OK

Meshing
Mesh Tool
Click on the Lines Set button
Pick lines 2 & 4 & Apply
NDIV = 10
SPACE = -2 & Apply

Pick lines 1 & 3 & Apply
NDIV = 30
SPACE = -2 & OK

Click the Mesh Button

Solution
Analysis Type
New Analysis
Choose Transient & OK & OK
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Sol’n Controls
Basic Tab
Time at end of loadstep: 10
Click on Number of substeps
Number of substeps: 10
Frequency: Choose Write N number of substeps
Where N = 10

Solution Controls

Basic ] Transient ] Sol'n Optinns] Manlinear ] Advanced NL]

— Analyziz Options — Wwiite ltemsz to Resultz File
ISmaII Cisplacement Transient ﬂ & all solution ibems
[T cCalculate prestress effects " Basic quantities

" User selected

— Time Cantral

Time at end of loadstep |1III

Autamatic Kime stepping IF‘ru:n; Chosen ﬂ

£+ Mumber of substeps

Frequency:

£ Time increment

I'-.-'u'rite M number of subskeps ﬂ
Mumber of substeps |1IZI

whare M = (10
Max no. of substeps IEI

Min no. of substeps IIII

k. Cancel

Help
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Transient Tab
Choose Ramped Loading & OK
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Solution Controls #]
Eiasic Transient ] Sol'n Cptions ] Manlinear ] Advanced NL]
— Full Tranzient Options — Integration Parameters
¥ Transierkt effects f* amplicude decay
" Stepped loading GAMMA |0.005
* Ramped loading i~ Mewmatk parameters

ALPHA ||:|.2525|:|E|25
— Dramping Coeflicients DELTA |0.505

Mass matrix mulkiplier
(ALPHA) o
Stiffness matrix multiplisr
(EETA) o

k. Cancel Help

Define Loads
Apply
Structural
Displacement
On Lines
Pick line 2 & OK
Select All DOFs
Displacement Value = 0 & OK

Force/Moment
On Keypoints
Pick keypoints 2 & 3 & OK
Direction of Force/Moment: FY
Force/Moment Value: 5000 & OK

Load Step Opts
Write LS File
Load step file number n: 1 & OK
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Analysis Type
Sol’n Controls
Basic Tab

Time at end of loadstep: 20

Click on Number of substeps
Number of substeps: 10

Frequency: Choose Write N number of substeps
Where N = 10

Define Loads
Delete
Structural
Force/Moment
On Keypoints
Pick All & OK

Apply
Structural
Force/Moment
On Keypoints
Pick keypoints 2 & 3 & OK
Direction of Force/Moment: FY
Force/Moment Value: -5000 & OK

Load Step Opts
Write LS File
Load step file number n: 2 & OK

Solve
From LS Files
Starting LS file number: 1
Ending LS file number: 2
File number increment: 1 & OK

F\solve Load step Files |

[L350LYE] Solve by Reading Data From Load Step (LS) Files
LSMIM Starting LS File number

L5Max Ending LS file number

LSIMC File number increment

Ok Cancel Help |
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Reviewing Transient Results

(Go to Main Menu)
General Postproc

Results File: transient_loadstep), T9

Read Results
By Pick

(select the load step and substep of interest) & Read & Close

Available Data Sets:

Set

L By I L I A )

el e e el e e Y
LY e e B oy I L % R

Zumulative

Tinne Load Step Substep
1.0000 1 1 1
2.0000 1 2 2
3.0000 1 3 3
4.,0000 1 4 4
5.0000 1 5 5
&.0000 1 5] 5]
F.0000 1 7 7
G.0000 1 5] 5]
Q.0000 1 Q Q
10,000 1 10 10
11.000 2 1 11
12.000 2 2 12
13.000 z2 3 13
14,000 2 4 14
15,000 2 5 15
16.000 z2 & 16
17.000 2 7 17
13,000 2 5] 13
19,000 2 Q 19

Fead |

Close |

Previous |
Help |
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Plot Results
Contour Plot
(Choose the plots of interest)
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Animating Results

(Go to Utility Menu)
PlotCtrls
Animate
Over Time ...
Number of animation frames: 20
Model result data: select Load Step Range
Range Minimum: 1
Range Maximum: 2
Contour data for animation: select Stress & von Mises
OK

[AMTIME] Animake over time (interpolation of resulks)

Mumber of animination frames I 20

Model result data

" Current Load Stp

{* Load Step Pange

" Time Range
Range Minirmum, Maximurm I 1 I 2
Auto contour scaling ¥ On

Animation kime delay (sec) I 0.5
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[PLDIL,PLNS,PLYE,PLES, PLYFRC]

Contour daka For animation Ilze Last Display
DOF solution

Strain-tokal
Energy
Strain ener dens
Strain-elastic

Strain-thermal

K Zancel

| »

3rd principal 53
Inkensity  SIMT

vion Mises SEQV
PlasEqw3trs SEPL
SkressRatio SRAT
HydrostPres HPRE

won Mises SEQVY

Help
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