
Table of Contents 

Chapter 1: Introduction and APDL Overview ................................................................. 9 

1.1 Introduction ................................. : ........................................................................ 9 

1.2 Assumptions ......................................................................................................... 9 

1.3 Workshop Files ..................................................................................................... 9 

1.4 Ackn?wledgements .............................................................................................. 9 

1.5 APDL and ANSYS Mechanical ............................................................................. 10 

1.6 Overview Topics ................................................................................................. 10 

1.7 Why Customize? ................................................................................................. 10 

1.8 What Level of Customization? ........................................................................... 11 

1.9 What to Customize ............................................................................................. 13 

1.10 Definitions ....................................................................................................... 14 

1.11 The Command Interpreter .............................................................................. 14 

1.12 What is a Macro? ............................................................................................ 15 

1.13 Input files ........................................................................................................ 15 

1.14 Creating a macro .................................................. ; ......................................... 15 

1.15 Entities and Numbering in ANSYS Mechanical APDL.. .................................... 17 

Chapter 2: Getting Started ............................................................................................ 19 

2.1 Introduction ........................................................................................................ 19 

2.2 ANSYS Commands .............................................................................................. 19 

2.3 Commenting ....................................................................................................... 21 

2.4 Accessing HeJp for Commands ........................................................................... 22 

2.5 Lo& Files .................... : .... :.~~? ... Ii;i ••••••••••••••••••• ••••••••••••••••••••••••••.••••••••.••••••••••••••••••• 22 

2.6 Workshop 1: Getting Started ............................................................................. 23 

Chapter 3: Parameters .................................................................................................. 36 

3.1 Introduction ........................................................................................................ 36 

3.2 Defining a Sea lar Parameter. .............................................................................. 36 

3.3 Global and Local Parameters ............................................................................. 37 

3.4 Deleting Parameters ........................................................................................... 38 

3.5 Array Parameters ............................................................................................... 39 

3.6 Naming rules ...................................................................................................... 39 

3.7 Listing Parameters .............................................................................................. 41 

5 



3.8 Parametric Operations and Functions ............................................................... 42 

3.9 Units for Trigonometric Functions ..................................................................... 44 

3.10 Saving/Restoring Parameters ......................................................................... 44 

3.11 Using Parameters in Commands .......... ~ ......................................................... 45 

3.12 Workshop 2: Building Parametric Models ...................................................... 45 

Chapter 4: Interfacing with the User ............................................................................ 49 

4.1 Introduction, ....................................................................................................... 49 

4.2 Prompting the User ............................................................................................ 49 

4.3 MULTIPRO Command ......................................................................................... 49 

4.4 Workshop 3: Prompting the User ...................................................................... 51 

4.5 Oebugging Tips ................................................................................................... 52 

4.6 Status Bar ........................................................................................................... 54 

4.7 Oisplaying Messages .......................................................................................... 55 

4.8 Writing to a File and Showing It ......................................................................... 57 

Chapter 5: Program Flow in APOL.. ............................................................................... 58 

5.1 Introduction ........................................................................................................ 58 

5.2 Calling Macros and Passing Arguments ............................................................. 58 

5.3 Nesting ............................................................................................................... 58 

5.4 *GO and Labels ................................................ , .................................................. 59 

5.5 *IF Branching ....................................... ':, .............................................................. 59 

5.6 Checking Execution Status ................................................................................. 62 

5.7 *REPEAT ................................................................. : ........................................... 62 

5.8 *00 Loops ............... :.:: ................ : ... :j ................................................................... 63 

5.9 Implied Oo.Loops ................................. "::; ............................................................. 64 

5.10 Comparison Operators ................................................................................... 65 

5.11 *RETURN ... : ..................................................................................................... 65 

5.12 Workshop 4: Using *IF and *MSG .................................................................. 65 

5.13 Workshop 5: Do Loops ................................................................................... 68 

Chapter 6: Ipformation Retrieval in ANSYS .................................................................. 73 

6.1 Introduction ........................................................................................................ 73 

6.2 Retrieving Information ....................................................................................... 73 

6.3 *GET ................................................................................................................... 73 

6.4 GET Functions ..................................................................................................... 78 

6 



6.5 jlNQUIRE ............................................................................................................ 79 

6.6 Inquiry Functions .......... : ..................................................................................... 81 

6.7 Workshop 6: Retrieving Data ............................................................................. 81 

Chapter 7: Arrays, Tables, and Strings ....... : .................................................................. 83 

7.1 Introduction ........................................................................................................ 83 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

7.10 

7.11 

7.12 

7.13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 

7.20 

Arrays ................................................................................................................. 83 

Specifying Array Values ...................................................................................... 85 

Editing Arrays in the GUI .................................................................................... 87 

*VGET ................................................................................................................. 88 

VGET (Without the asterisk) ............................................................................... 88 

jlNQUIRE ............................................................................................................ 89 

Using String Arrays in Commands ...................................................................... 90 

Converting String Arrays to Character Parameters ............................................ 91 

String Functions .............................................................................................. 92 

Filling Arrays ................................................................................................... 94 

Vector Operations ....................................................................................... __ . 95 

Array Operations vs *DO Loops ...................................................................... 98 

Table Arrays .................................................................................................... 99 

Table Arrays for Boundary Conditions ......................................................... 100 

Nested Tables ............................................................................................... 101 
"\ 

4 and 5 Dimension Arrays andTable ............................................................ 102 

Table and Matrix Operations ...................... , .................................................. 103 

*MOPER .......• ,.: .............................................................................................. 105 
'.y,,,¡ 

Workshop 7: Using Arrays'anduTables .......................................................... 110 

Chapter 8: Importing and Exporting Data .................................................................. 115 

8.1 Introduction ...................................................................................................... 115 

8.2 Writing Data to Files ......................................................................................... 115 

8.3 *CFOPEN and *CFCLOSE .................................................................................. 115 

8.4 *VWRITE ........................................................................................................... 116 

8.5 Format Data Descriptors .................................................................................. 116 

8.6 *VWRITE Examples ........................................................................................... 118 

8.7 * MWRITE .......................................................................................................... 123 

8.8 *VREAD .. , .......................................................................................................... 126 

7 


