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Toolbars

Toolbars change depending on where we are:
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Toolbars

Toolbars change depending on where we are:
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Mechanical Wizard

Mechanical Wizard

@ A: Triangular Plate 2D - Mechanical [A
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The Mechanical Wizard provides a list of required
steps and the status of them

# - Green checkmark indicates the item is complete
oD - Green “i” shows an informational item
— A greyed symbol shows that the step cannot be
performed yet
% — Ared question mark means that there is an

incomplete item
An “x” means that the item is not performed yet

A lightning bolt means that the item is ready to be
solved or updated

Mechanical Application Wizard & X

Stress Analysis

Determine safety factors, stresses and
deformation for a body or assembly
under structural loading.

% Choose Wizard

Required Steps

Click each task below for
information.

a Define Thickness

() Verify Material

() Consider Multistep Analysis

,¢ Insert Structural Loads

,¢ Insert Supports

() Insert Structural Results
Solve

View Results

.4 View Report

Optional Tasks »
Parameter Tasks >
General Tasks »
Links »
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Geometry

If we place ourselves on the
Geometry section, we can define
common parameters of the
model geometry.

We also can look at different
properties and statistics of the
structure that will be solved.

‘=) Project
= g Model (A4)
SR JGeometry,
: . , I Surface Body
/% Coordinate Systems
-/ Mesh
E-9[=] Static Structural (A5)
J/\ Analysis Settings
= ')g Solution (A6)
| ¥] Solution Information

Details of "Geometry"

q

-/ Definition
Source
Type DesugnModeler
Length Unit Millimeters
Program Controlled
2D Behavior Plane Stress
Display Style Part Color

+ Bounding Box

+ 'Properties

+ Statistics

+ | Preferences

D:\04-TEACHING\06-CAE WVLND2 ..

i

MAE 656 — ©@®®@ Dr. Xavier Martinez, 2012

02. Workbench — Doc 02



Geometry

Outline i
We can also look into the S e
different components of the e A
defined geometry. R

= ?[3 Static Structural (AS)
‘,f\ Analysis Settings
= 7@ Solution (A6)
2] solution Information

We can (and have to) define
different parameters (i.e. material

that will be assigned) for each Detaits of *Surface Body’ .
+ Graphics Properties
one of the components. -  Definition
Suppressed No
Stiffness Behavior Flexible
Coordinate System Default Coordinate System
Reference Temperature | By Environment
Thickness 5.e-003 m
Thickness Mode Refresh on Update
-1 Material
Assignment Structural Steel

Nonlinear Effects Yes
Thermal Strain Effects | Yes
+ Bounding Box '
+ Properties
+!| Statistics
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Mesh

We can define several mesh
properties using the mesh control
option.

When meshing we have to take
into account that the results will be
more accurate if the element is
smaller. However, smaller elements
require larger computational cost.

It is also recommended to have
elements with all their dimensions
as similar as possible.
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Mesh =7 Update | @ Mesh v | & Mesh Control v | |/

Qutline @& Method

i] Project ® i

= (@] Model (A4) oG
‘,Q Geometry ’l Contact Sizing
/K Coordinate Systems | £\ Refinement

AP Mesh
=)--(=] Static Structural (s B Mapped Face Meshing
7\ Analysis Setting g Match Control
=-9@) Solution (A6) g pinch
4] Solution In % Inflation

B Gap Tool

Details of "Mesh" a

-] Defaults
Physics Preference | Mechanical
Relevance 0
+ Sizing
+ | Inflation
+/ Advanced
+ Defeaturing
+ Statistics
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Mesh

In Method we can define the type
of elements that will be used. @ Method

In Sizing we can give instructions @.‘ Slzmg
regarding the size of the elements

(either giving a general size, or

defining the number of elements in

certain lines/faces)

More information about meshing options and configurations can be
obtained from the Ansys tutorial:

M-13.0 - 02 - Meshing.pdf
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Elements Available

Ansys Workbench does not have all Mechanical APDL elements
available.

The ones that are available are the following. More information on
these elements can be obtained from the Ansys manual and Ansys
Help.

3D LINE BODIES
Element BEAM 188
/- - J/ [?] 3D 2'N°de\
———— beam. Each node has
3 translational and 3
rotational degrees of
freedom: Dx, Dy, Dz,
. Rx, Ry, Rz. )
o /
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Elements Available

2D SOLID BODIES
Element PLANE 183

/ N\

[5] 2D 8-node
structural solid.
Eachnode has 2 —=

translational

degrees of . l [6] Degenerated
freedom: Dx and o Triangle.

Dy. i
. /

It is possible to drop the midside nodes. In this case, the element used
is PLANE 182
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Elements Available

3D SOLID BODIES
Element SOLID 186

/

S []Tetrahedron.
4. "\l J

. Q. | [3] Quadrilateral-
- based pyramid/-

F o N
[1] 3D 20-node
structural solid.
Eachnode has 3 [

translational

/

degrees of
freedom: Dy, Dy,
and Dz.

N J

If the solid is meshed with tetrahedral
elements exclusively, Ansys uses SOLID 187
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Elements Available

3D SURFACE BODIES
Element SHELL 181

[8] Degenerated

4 [7] 3D 4-node N Triangle

structural shell. N\

Eachnode has 3 L
translational and 3 -
rotational degrees
of freedom: Dy, Dy,

Dz, Rx, Ry,and Rz.
\ L RX Y, R4 /
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Setup

Inertial

We can define different inertial
forces that may affect the
structure.

These are: Acceleration, Gravity
and Rotational Velocity

Environment | @, Inertial v @ Loads v @ Supports v | [F

QOutline

G Acceleration

E..

al Project | @] Standard Earth Gravity
Q HMod @, RotatnonalVe[ocnty

.

=

-,/A Coordlnate Systems

/&0 Mesh
/&0 All Triangles Method
‘,@,‘ Face Sizing
--9[3 Static Structural (A5)
\//\ Analysis Settings
=93] Solution (A6)
Z¥] solution Information
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Setup -

Loads

Here we can select the loads
that will be applied to the
different elements of the
structure.

The most common are
pressures and forces.

Environment @ Inertial v @ Loads v T Supports ¥ Ew

Qutline @, Pressure
=) Project @, Hydrostatic Pressure
= (@] Model (A4) 9. Force
- Geometry @, R :
-2 Coordinate Sys SINOLE SOICE
=& Mesh @, Bearing Load

Details of "Analysis Settings”

-/8 All Triangl § Bolt Pretension

3, Face Sizin 2, Moment
?EI f;'a\ibcmsail:;:?; g¥ Generalized Plane Strain
B- 7@ Solution ¥~ Line Pressure
4] sol. @g Thermal Condition
@ Joint Load
‘¥, Fluid Solid Interface

1) Detonation Point

|
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Setup - Supports

Fixed displacements can Environment S Inertial v+ @& Loads v QKSupports v &
. Outline @, Fixed Support
also I:?e used as supports.lf 5] Project S D
the displacement length is B (@ Model (A4) ), Remote Displacement
. ¢® Geometry A
-y Coordinate Systems W SR
defined as zero. v o
B J% Mesh # Impedance Boundary
-/ All Triangles Method | &3, Frictionless Support
d Bg?i*t;a;::::ugral(ﬁ) &) Compression Only Support
If close to the support PE R Aralyes etings | @ Cylindrical Support
appear stress =--lg] Solution (A6) ¥. Simply Supported
. ~4| 4] Solution Informatic #) Fixed Rotation
concentrations, a good 9, Elastc Support
solution is to add an elastic Bk Cotpleig
Support Wlth a Very hlgh Details of "Analysis Settings” Gﬁ, Consiramt Equstion
stiffness.
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Setup — Weak Springs

Weak Springs:
If a structure has not enough supports, it becomes unstable (it moves!)

If Ansys Workbench detects an unstable structure, it adds “weak
springs” on it to make it capable of withstanding small external forces.

Although with this procedure it is possible to obtain a solution, it is
strongly recommended to give enough supports to the structure to
avoid errors in the solution.
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Results

Before performing the calculation, we have to tell the code what results
we want to see afterwards.

Among the different possibilities are the ones shown below:

JSqution @, Deformation v @ Strain ~ B Stress v @ Energy l @, Linearized Stress v | ﬁProbe v (@] Tools ~ | 8, User Defined Result

Outline @ Equivalent (von-Mises)
‘‘‘‘‘‘‘ % Pressure 0,, Maximum Principal
SR | m(‘“ | @ Middle Principal

_______ & Total Deformation L Mini‘mum Principal
....... /% Directional Deforma 00- Maximum Shear
------- /M Directional Deformal @ Intensity

------- /% Normal Elastic Strair @, Normal

/8 shear Elastic Strain| T8 Shear

-~/ Vector Principal Elas @1 Vector Principal
~4/%} Equivalent Stress
E-/@| Stress Tool @, Error
;Q Safety Factor

00 Membrane Stress (Beta)

Details of “Solution (M)- 00' Bendiﬂg Stress (Beta)
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Results

Averaged vs. Unaveraged results:

Contour results in the Mechanical application are displayed, by default,
as averaged results.

Averaged contours will average elemental nodal results across element
and geometric discontinuities but will never average results across
bodies.

Unaveraged contours display as element nodal contours that vary
discontinuously even across element boundaries. These contours are
determined by linear interpolation within each element and are
unaffected by surrounding elements. Those results provide the “exact”
solution obtained by the solver.
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