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Outline

◼ Product Launcher

◼ Graphical User Interface

◼ ANSYS file system and database

◼ Commands and input files

◼ Solid modeling: top-down, bottom-up, boolean operations

◼ Defining element types, element key options

◼ Meshing methods: free and mapped, mesh density control

◼ Defining material properties, use of units

◼ Applying different types of boundary conditions: symmetry, 

force, pressure

◼ Viewing and listing results

◼ Post-processing for transient analysis
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How to launch ANSYS Mechanical APDL

3

◼ Use  Product Launcher

◼ Specify Simulation Environment, License, Working 

Directory and Job Name



ANSYS graphical user interface
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ANSYS graphical user interface
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ANSYS graphical user interface and output window
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Initial parameters
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ANSYS file system
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❖ Database and Files:  The term ANSYS database refers to the data ANSYS 

maintains in memory as you build, solve, and postprocess your model. The database 

stores both your input data and ANSYS results data:

– Input data -- info you must enter, such as dimensions, material properties, and load 

data.

– Results data -- quantities that ANSYS calculates, such as displacements and stresses.

❖ Typical files in Ansys
jobname.db, .dbb:  Database file, binary. Compatible across all supported platforms.

jobname.log:  Log file, ASCII. Contains a log of every command issued during the 

session. If you start a second session with the same jobname in the same working 

directory, ANSYS will append to the previous log file (with a time stamp).

jobname.err:  Error file, ASCII. Contains all errors and warnings encountered during 

the session.  ANSYS will also append to an existing error file.

jobname.rst, .rth, .rmg, .rfl:  Results files, binary. Contains results data calculated by 

ANSYS during solution. Compatible across all supported platforms.



ANSYS database
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Overview of simulation stages in ANSYS
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◼ Preprocessor

◼ Solution

◼ Postprocessor



Graphical input
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Using commands in ANSYS
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◼ Command line mode can be used instead of interactive 

mode

◼ Commands are written in  APDL – ANSYS Parametric 

Design Language



ANSYS input files
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◼ Input file is a text file .inp или .txt



Input files versus graphical input
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Parameterization in input files
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3D and 2D simulation
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Cases of 2D simulation:

◼ Plane stress

◼ Plane strain

◼ Axial symmetry

Axisymmetric



Solid and finite element simulation

17

◼ Solid model of a bracket ◼ Finite element model of a bracket

◼ Solid model

◼ Finite element model



Solid modeling in ANSYS
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❖  Solid Modeling  
Be defined as the process of creating solid 
models in CAD system. 
 
❖  Definitions 

–A solid model is defined by volumes, areas, 
lines, and keypoints. 

–Volumes are bounded by areas, areas by 
lines, and lines by keypoints. 

–Hierarchy of entities from low to high as 

keypoints < lines < areas < volumes   

–You cannot delete an entity if a higher-order entity is attached to it. 
Also, a model with just areas and below, such as a shell or 2-D 
plane model, is still considered a solid model in ANSYS 
terminology. 
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Methods of solid modeling in ANSYS
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◼ Top-down

◼ Bottom-up



ANSYS primitives
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The volumes or areas that you initially define are called primitives, 
which are basic entities for the top-down method. ANSYS contains 
the following 2D and 3D  primitives: 
 

Rectangle Circle Polygon  

Block Cylinder Prism Sphere Cone Torus  



Boolean operation in top-down method
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The final shape of an object is usually not as simple 
as primitives. However, it is likely doable to 
combine a number of primitives through a series of 
proper Boolean operations. The “input” to Boolean 
operations can be any geometric entity, ranging 
from simple primitives to complicated volumes 
generated in previous steps.  

❖  Boolean operations are computations involving combinations 
of geometric entities. ANSYS Boolean operations include add, 
subtract, intersect, divide, glue, and overlap. •All Boolean 
operations are available in the GUI:  

Main Menu > Preprocessor > Modeling > Operate > Booleans 



Examples of some boolean operations
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❖ Add: Combines two or more entities 

into one. 
 

❖ Glue: Attaches two or more entities by 
creating a common boundary between 
them, which is uesful when you want to 
maintain the distinction between entities 
(such as for different materials). 

 
❖ Overlap: Same as glue, except that the 

input entities overlap each other. 
 
❖ Subtract: Removes the overlapping 

portion of one or more entities from a 
set of “base” entities, which can be 
useful for creating holes or trimming off 
portions of an entity. 
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Defining element types in ANSYS
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Element Type 

The element type is an important choice that determines the following element characteristics: 

• Degree of Freedom (DOF) set.  A thermal element type, for example, has one dof: TEMP, 

whereas a structural element type may have up to six dof: UX, UY, UZ, ROTX, ROTY, ROTZ. 

• Element shape -- brick, tetrahedron, quadrilateral, triangle, etc. 

• Dimensionality -- 2-D solid (X-Y plane only), or 3-D solid. 

• Assumed displacement shape -- linear vs. quadratic. 

To define an element:  
Main Menu>Preprocessor>Element Type> Add/Edit/Delete>Add 
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Free mesh Mapped mesh

Meshing methods: free and mapped

There are two main meshing methods:  Free and Mapped.

Free Mesh – Has no element shape restrictions.

• The mesh does not follow any pattern.

• Suitable for complex shaped areas and volumes.

• Suitable for complex shaped areas and volumes.

• Volume meshes consist of high order tetrahedral (10 nodes), large dof.

Mapped Mesh – Restricts element shapes to quadrilaterals (areas) and hexahedra 

(volume) 

•Typically has a regular pattern with obvious rows of elements.

•Suitable only for “regular” shapes such as rectangles and bricks.



Area mapped mesh
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Area mapped mesh: transition mapped mesh
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Volume mapped mesh
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Регулярное разбиение объемов: transition 

mapped mesh
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Examples of area free mesh
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Examples of volume free mesh
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Mesh density control
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❖ Mesh Density Control 

ANSYS provides many tools to control mesh density, on a global and local level: 

–Global controls: SmartSizing; Global element sizing; Default sizing 

–Local controls:  Keypoint sizing; Line sizing; Area sizing 

To bring up the MeshTool:  
Main Menu > Preprocessor > Meshing > MeshTool 

 

❖ SmartSizing: by turning on SmartSizing, and set the desired size level. Size 

level ranges from 1 (fine) to 10 (coarse), defaults to 6. Then mesh all volumes (or 

all areas) at once, rather than one-by-one.Advanced SmartSize controls, such as 

mesh expansion and transition factors, are available by  
Main Menu>Preprocessor>Meshing>Size Cntrls>SmartSize>Adv Opts 

 

❖ Global Element Sizing: Allows you to specify a maximum element edge 

length for the entire model (or number of divisions per line): 

Go to “Size Controls”, “Global” ,and click [Set] or 
Main Menu>Preprocessor>Meshing>Size Cntrls > ManualSize 

>Global >Size 

 



Material properties and units in ANSYS
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Material Properties 

Every analysis requires some material property input:  Young’s modulus (EX), Poisson’s ratio 

(PRXY) for structural elements, thermal conductivity (KXX) for thermal elements, etc.  

To define the material properties: 
Main Menu>Preprocessor>Material Props>Material Models 

 
More than one set of material properties can be defined when needed.  

 
❖ Unit  – The ANSYS program does not assume a system of units for your analysis. 

You can use any system of units  



Example: structural analysis problem
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◼ Tension of the plate with a hole

◼ 2D (plane stress)

◼ Use of symmetry: consider ¼ of the plate



Use of units in ANSYS
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Suggested input file: keypoints generation
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Suggested input file: lines, areas and mesh 

generation
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Merging common boundaries
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Applying boundary conditions: symmetry
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Applying boundary conditions: force
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Applying boundary conditions: pressure
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❑ Pressure is distributed force (Surface Load)



Elements and their key options
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Finite element model with applied boundary 

conditions; running the solver
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Viewing and listing results (General Postprocessor)
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Post-processing for transient analyses
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Advanced solution options



Graphical representation of solution process for 

transient analysis
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