
  MESHPARTS GmbH, Germany, www.meshparts.de 

Page 1 

 

Userõs Guide for the Meshparts 

Software  

1 What is the Meshparts Software  

The Meshparts Software is a Finite Element (FE) Pre- and Post-processing software.  

Unlike other FE software on the market, Meshparts works component oriented (much like a 

modern CAD software) allowing wo build assemblies from single FE models and assemblies 

from sub-assemblies.  

Furthermore, the Meshparts software integrates a large library of predefined, parametric FE 

models, that can be used and re-used in the Meshparts software. 

To solve the FE assemblies, Meshparts requires one of the leading FE solvers on the market. 

Currently supported are Ansys® and Abaqus®. 

Finally, the Meshparts software has interfaces to well-known CAD software such as 

SolidWorks® and Creo®. 

Following diagram depicts how Meshparts integrates with FE solvers, CAD software and its 

own library of Fe models. 
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2 System Requirements  

The Meshparts Software in the current  version runs only on Windows operating systems. The 

software was tested on Windows XP and Windows 7 (64 Bit and 32 Bit). There is no special 

requirement regarding the memory amount , processor speed or graphic card, but with 

bigger finite element mod els more memory will be needed. We recommend at least 8 GB 

RAM. 

3 Download  

The software can be downloaded from https://www.meshparts.de/download/software/   

4 Quick start guide  

1. Go to https://www.meshparts.de/download/software/  and download the latest release of 

the Meshparts Software. 

2. Save the executable on your hard drive (preferable on C:\ , D:\  or other short paths)  and run 

it as an administrator  (Windows context menu for executable files). On a Windows 7 

operating system the graphical user interface (GUI) looks like this: 

 

3. Click on òRegister as a new useró and create a new account by registering with your e-mail 

address and a password (additional information required) . After submitting your data, you 

will receive a confirmation e-mail. Click on the link in the e-mail. 

4. Login with your e-mail address and password (same as used for registering on step 3): 
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5. Check the server response in the message window. You should see a similar message and a 

question to setup the offline library : 

 

6. If you log in for the first time and the offline library is set automatically. Optionally, you can 

click on òYesó to change the path of the offline library for www.meshpart.de. 
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5 Example of an Meshparts assembly: Handling robot  

In the next tutorial you will learn how to edit a parametrical Meshparts assembly of a 

handling robot with three translational axes (steps 1-7) and how to visualize FEA results 

(steps 8-10). 

1. Copy-paste the path of the handling robot into the address entry of the explorer tree:  

https://www.meshparts.de/SpecialComponents/Examples/ToothedBeltAxis/Portal.mpasm  

Press òReturnó to open this path. When you hover with your mouse over the 

òPortal.mpasmó item, a preview of the assembly is shown: 

 

2. Right-click on the assembly òPortal.mpasmó and choose òOpenó from the context menu. 

The assembly file, all subassemblies, components and dependent files will be 

downloaded automatically. This process can last a few minutes depending on your 

internet connection speed. 

3. In the opened assembly use the mouse buttons to visualize the model. See Chapter 10 

on how to use you mouse. 

4. In the model tree select the main assembly. On the right-hand-side of the GUI the 

òAssembly equations frameó will appear: 
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5. Change the value of pos1, pos2 and pos3 variables as follows 

pos1=L1/4.0 

pos2=L2/6.0 

pos3=L3/10.0 

and press òSaveó. Watch how the positions of the three robot axes will change. 

6. Modify the L1 variable as follows 

L1=750*2 

and press òUpdateó. Watch how the length of the x-axis doubles in size. 

7. Modify the L1 and L2 variables as follows 

L1=750*1 

L2=750*2 

and press òUpdateó. Watch how the x-axis shrinks back and y-axis doubles in size. 

8. Copy-paste the path into the address entry of the explorer tree:  

https://www.meshparts.de/SpecialComponents/Examples/ToothedBeltAxis/Portal.cdb  

Press òReturnó to open this path. This is a model in Ansys CDB format which was 

exported and solved already. 

9. Right-click on the model  òPortal.cdbó and choose òVisualize resultsó from the context 

menu. The deformed shape of the first Eigen mode of the robot will b e displayed: 
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10. Select other results sets (model shapes) from the òResultsó frame. The deformed plot will 

be updated. 

6 Your first Finite Element Assembly  

The Meshparts Online Library of parametrical finite element models is directly accessible from 

the Meshparts Software. This allows users to create directly finite element assemblies without 

having a local geometry meshing software installed. 

1. In the explorer tree right click on a folder of your choice and choose from the context 

menu New assembly . Open the new assembly by pressing the òReturnó key. 

 

2. Browse  in the explorer tree to 

https://www.meshparts.de/StandardComponents/FreeExamples/BallScrewSpindle/BallScrewS

pindle_3D_500_30_50_50_50_50_20_20_15_15_40_40_1.0.cdb (you can also copy and paste the 

path into the path field above the explorer tree)  
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3. Drag and drop  the model to the new assembly. 

 

4. Repeat steps 2 and 3 6 for the model  

https://www.meshparts.de/StandardComponents/FreeExamples/Bearing/Bearing_SS_20_50_1

5_0_200_300_0_0_0_0_1.0.cdb.  

Your new assembly looks like this: 

Drag & Drop  
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5. Scroll to the right in the model tree and change the number of part  instances  of the 

bearing from 1 to 2  by choosing "Rename" from the context menu. 

  

6. From the model tree select the nodal sets  BALLSCREWSPINDLE_BEARINGSEATL_1, 

BALLSCREWSPINDLE_BEARINGSEATR_1 and BEARING_INNERRING_1. Alternatively, you can 

also select those nodal sets directly in the 3D area. Hold down the control key  to  make a 

multiple selection. 
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7. Click on the òNew Connectionó button, which will define a new contact relation  between 

the selected nodal sets.  

  

11. From the model tree select the nodal sets  BALLSCREWSPINDLE_BEARINGSEATL_0, 

BALLSCREWSPINDLE_BEARINGSEATR_0 and click on the right arrow in the "1st multiple 

selection" box: 

 

12. From the model tree select the nodal set  BEARING_ORIG and click on the right arrow in 

the "2nd multiple selection" bo x: 
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13. Click in the "New positioning " button , which will define a new positioning relation  

between the selected nodal sets.  

 

Your assembly is now fully defined and looks like this: 

 

7 Exporting Finite Element Assemblies  

Meshparts finite element assemblies are exported (converted) into a file format that  can be 

read by third -party finite element software  to solve FE equations. Currently, the Ansys® 

specific CDB and the Abaqus® INP file format s are supported.  
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1. To export Meshparts assemblies to one of the supported FE file formats, select an assembly 

item in a model tree and click on the export button . The Format option is available just 

under this button:  

 

The new exported model will appear as a child item of the assembly file in the explorer tree 

(click on the plus sign if necessary). 

2. Right click on the exported model  in the Explorer tree and choose "Open with Ansys 

MAPDL", òOpen with Ansys Workbenchó (depending on the program settings) or òOpen with 

Abaqus CAEó (depending on the FE format) from the context menu : 

  

IMPORTANT : When opening more complex FE models in CDB format with Ansys 

Workbench, problems can arise from the fact, that currently not all available element types 

are supported by Ansys Workbench when reading CDB files. 

www.meshparts.de


  MESHPARTS GmbH, Germany, www.meshparts.de 

Page 12 

 

8 The Meshparts library of parametric FE models  

The Meshparts software comes with a comprehensive library of parametric FE models. There 

are two types of libraries in Meshparts: 

Á Online library 

Á Offline library 

The online library  is located on the Meshparts server and can be read or written from the 

Meshparts software. Per default, most of the directories in the online library have no write 

access. The user directory (https://www.meshparts.de/Users/<your@e.mail >) have both read 

and write rights. 

The offline library  is located on one of the hard drives of your computer. When using the 

software for the first time, it will try to choose the path of the offline library automatically. If 

for any reasons, you want to change the path of the offline library, please read how to do this 

in the next section. 

At the very beginning, the offline library will be empty. As you download parts from the 

online library, the offline library will be filled. Also, you can define your own  libraries of 

parametric or non-parametric FE models. See Chapter 23 for this purpose. 

8.1 Changing the path of the offline library  

 Select from the explorer tree the path https://www.meshparts.de  

 

In the Offline Library frame (right side of the window), click on òêó to browse to the new path. 

All models downloaded from the online library will be mirrored to this path.  

 

8.2 Using  the Find function  in the libraries  

Select a directory in the Explorer tree of the Meshparts software and press CTRL+F or choose 

òFindó from the context menu: 
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In the lower right corner of the main window a search field will appear:  

 

You can input your search text and optionally use the wild cards ò*ó and ò?ó. The ò*ó character 

is a placeholder for any number of characters. The ò?ó character is a placeholder for exactly 

one character.  

Note:  In addition to the usual place holders ò*ó and ò?ó, you can also use regular expressions 

for more precise find expressions. 

You can press on òAdvancedó to further narrow your search criteria. The advanced function 

will show a new window: 

 

At current state of development, the advanced search offers you a way to filter the search 

results by UNSPSC classes. See https://www.unspsc.org/  for more details on this international 

classification system. 
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You can select one or more classes from the available tree and then press òFindó. From all 

hits, only those matching at least one of the selected classes will be taken into account. 

8.3 Uploading/Downloading data files to/from the online library  

Depending on your read/write permission for different folders, you can upload /download  

your data for better exchange with other users to /from  the Meshparts online library. Your 

Users directory  has per defaults read/write persmission. For other directories the access 

might need to be assigned manually. Please contact us for this purpose. You can find your 

users directory unter e.g. /Users/youremail@yourdomain.com: 

 

You can then upload  single or multiple files or directories to the Meshparts online library 

using the context menu: 

 

Alternativelly, you can synchronize  an offline directory with the equivalent online directory. 

Pay attention to the fact, that the synchronizatio n also includes sub directories, which may 

affect performance. 

9 Meaning of icons  

To work with the Meshparts Software it important to know the meaning of the icons used  in 

the explorer and model tree . 

9.1 Directories  

This is an operating system directory on your local or network drive.  

Your Users directory 

Data for the cloud  
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This is a directory from the online library . 

This is the root directory of the Offline Library located on your local or network drive.  

9.2 Macro files  

 This is a macro file (e.g. Ansys® APDL macro library with Meshparts specific structure). 

From macro files, model files are generated and grouped as child items under the macro item  

in the explorer tree. 

 A macro file that you should re -downloaded/upload ed, because it is outdated. 

 A macro file that is available in both the online and the offline library.  

9.3 Assembly files  

 A Meshparts assembly file. An assembly file contains definitions of assemblies that can 

consist of model files or other assembly files. From assembly files, model files are generated 

and grouped as child items under the assembly item in the explorer tree. 

 An assembly file that you should re -download/upload, because it is outdated.  

 An assembly file that is available in both the online and the offline library.  

9.4 Macro generated model files  

 A model file generated from a Meshparts macro file. 

 A macro generated model file that you should re -generate or re-download/upload, 

because it is outdated. 

 A macro generated model file that is available in both the online and the offline library.  

 A macro generated model file whose macro file is not available anymore. 

 A macro generated model file that is not available anymore. 

9.5 Assembled model files  

 A model file generated from a Meshparts assembly file. 

 An assembled model file that you should re-generate or re-download/upload, because it 

is outdated. 

 An assembled model file that is available in both the online and the offline library.  

 An assembled model file whose assembly file is not available anymore. 
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9.6 Orphan model files  

 An orphan model file , whose origin (assembly or macro file) is unknown.  

 An orphan model file that you should re -download/upload, because it is outdated.  

 An orphan model file that is available in both the online and the offline library.  

 An orphan model file  that is not available anymore. 

10 Importing and meshing of CAD models  

One of the typical task in the FEA is to import a CAD model, meshing it and assigning a 

material. 

In Meshparts, importing and meshing of CAD models  is done by using macro templates. This 

rather unusual workflow has the advantage of complete automation and par ametrization of 

the process. 

Importing and meshing of CAD models  is a two (in some cases three) steps process: 

1. Right click on the directory in the explorer tree, where the CAD file is available and 

choose òNew CAD importó. In the new dialog window choose the type of CAD import 

and the path to the CAD file  and click on òOKó. This will generate a new macro file. 

  

1. (alternative) Make sure nothing is selected and choose òNew CAD importó from the 

òCommon tasksó frame: 

www.meshparts.de


  MESHPARTS GmbH, Germany, www.meshparts.de 

Page 17 

 

 

2. In the parameters frame of macro file enter the material or set up your own material 

parameters and click on òGenerateó. The new generated model file will apear as a 

child item of the macro file in the explorer tree. Open this model file for visualization.  

 

3. (not always needed) If your CAD geometry consists of multiple different volumes, the 

macro will try to glue or intersect (overlap) the volumes. If this Boolean operation fails 

due to complex geometry, the macro issues a warning but the mesh will still be 

generated. In this case select the generated model file and choose òNew Assemblyó 

from the context menu. Open the new assembly, select the òConnectionsó item and 

generate connections automatically to  tie the touching surfaces of the mesh. See 

Chapter 14.7 for more details. 

The meaning of the different CAD import macro types and their parameters is: 

Á Parasolid volume : Out-of-the-box parametric macro, which automates the process of 

importing a Parasolid part or assembly into Ansys Mechanical APDL, gluing the 

volumes if possible and generating a high-quality volume mesh with assigned 

material. 

  

Č  CAD file name without file extension  or variant name. 

Č  Mesh scaling factor. 

Č  Option for elements with mid-side nodes. 

Č  Material name. 

Č  Elasticity modulus (overwrite material property)  

Č  Poisson ratio (overwrite material property)  

Č  Density (overwrite material property)  

Č  Mass (overwrite density) 

Č  Type of Boolean operation to apply to the geometry  
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Á Parasolid surface : Out-of-the-box parametric macro, which automates the process of 

importing a Parasolid surface into Ansys Mechanical APDL and generating a high-

quality shell mesh with assigned material and thickness.  

 

Á Parasolid section 3D : Out-of-the-box parametric macro, which the process of 

importing a Parasolid plane surface into Ansys Mechanical APDL and generating a 

high-quality volume mesh by extruding the plane surface to a prismatic volume. The 

plane surface must lie on the XY plane. 

 

Á Parasolid section 2D : Out-of-the-box parametric macro, which automates the 

process of importing a Parasolid plane surface into Ansys Mechanical APDL and 

generating a high-quality shell mesh with material and thickness by extruding the 

contour of the plane surface to a prismatic surface. The area must lie on the XY plane.  

 

By placing the generated model file  in the context of a Meshparts assembly you can link the 

model parameters with assembly parameters and each time you actualize your assembly 

parameters so will be the CAD import. See Chapter 19.5 for more details. 

Č  CAD file name without file extension  or variant name. 

Č  Wall thickness of the resulting shell. 

Č  Mesh scaling factor. 

Č  Option for elements with mid -side nodes. 

Č  Material name. 

Č  Elasticity modulus (overwrite material property)  

Č  Poisson ratio (overwrite material property) 

Č  Density (overwrite material property)  

Č  Mass (overwrite density) 

Č  CAD file name without file extension  or variant name. 

Č  Length of extruded profile.  

Č  Off-plane rotation angle of first ending area . 

Č  Off-plane rotation angle of second ending area. 

Č  Rotation angle of second ending area about the middle axis of the extruded volume . 

Č  Mesh scaling factor. 

Č  Option for elements with mid -side nodes. 

Č  Material name. 

Č  Elasticity modulus (overwrite material property)  

Č  Poisson ratio (overwrite material property)  

Č  Density (overwrite material property)  

Č  Mass (overwrite density) 

Č  CAD file name without file extension  or variant name. 

Č  Length of extruded profile.  

Č  Wall thickness of the resulting shell. 

Č  Off-plane rotation angle of first ending area . 

Č  Off-plane rotation angle of second ending area. 

Č  Rotation angle of second ending area about the middle axis of the extruded volume . 

Č  Mesh scaling factor. 

Č  Option for elements with mid -side nodes. 

Č  Material name. 

Č  Elasticity modulus (overwrite material property)  

Č  Poisson ratio (overwrite material property)  

Č  Density (overwrite material property)  

Č  Mass (overwrite density) 
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11 Changing the viewing angle, zooming, and panning  

To change the viewing angle, zooming, and panning of your models you will need a mouse 

with three buttons (left, right and middle button) and a scroll wheel. For panning  the model 

view, you will need a keyboard. You can also replace the mouse translation by using the 

keyboard arrows. You can replace the mouse wheel rotation by using the plus/minus keys. 

Á Change the viewing angle of your model : Hold down the middle button on your 

mouse while moving the mouse horizontally and vertically.   

Á Zoom in and out : Turn the mouse wheel up and down. 

Á Pan your model hori zontally and vertically : Hold down the control key on your  

keyboard and the middle button on your mouse while moving the mouse  horizontally 

and vertically. 

The actions described above base on the current mouse position relative to the model.  Also, 

consider following two point, when rotating the model:  

Á If the drag operation begins with the mouse positioned over the model, the rotation 

point is the intersection point of the viewing direction with the model.  

Á If the drag operation begins with the mouse  positioned beside the model, the 

rotation point is the center of the model.  

11.1 Predefined views  

On the upper-right corner of the model viewing area, you can find eight buttons for setting 

predefined viewing directions and zooming.  

 

From the left to  the right follo wing predefined settings are available: 

1. Isometric view 

2. Front view (negative x axis direction) 

3. Back view (negative x axis direction) 

4. Right view (negative y axis direction) 

5. Left view (negative y axis direction) 

6. Top view (negative z axis direction) 

7. Bottom view (negative z axis direction) 

8. Fit model  into the viewing area 

9. Restore last exploded view 

11.2 Exploded views  

When different models in an assembly overlap or share common surfaces, it is more difficult 

to make selections. A recommended way to overcome this difficult y is to create an exploded 

view of your assembly.  
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You can create exploded views very fast by simply dragging away different models  or 

assemblies with the left mouse button (hold down the left mouse button and move the 

mouse).  

Additionally, sing le parts or assemblies can be rotated by dragging the mouse while holding 

the right mouse button pressed.  Per default, the rotation takes place around the origin of the 

part or assembly. If you hold down the CTRL key while dragging the mouse, rotation will take 

place around the selected point on the model.  

If you hold down the shift key while dragging the mouse ( either left or  right button), then the 

deepest part available in the assembly hierarchy will be translated or rotated. I f you do not  

use the shift key, then the part or assembly, which is a direct child of the main assembly, will 

be translated or rotated. 

An exploded view is reset by following actions: 

Á Manual refresh of the model (F5) 

Á Automatic refresh of the model triggered by other actions such as defining a new 

positioning constraint  

Restoring an exploded view is possible after an automatic model refresh, see Chapter 11.1. 

11.3 Wireframe, smooth and section view s 

Directly over the 3D viewing area, you can find four further buttons that will change the way 

your model or assembly looks like: 

 

 Wireframe: Only curves and other selected geometry elements are visible. 

 Smooth surface: The mesh edges are invisible. 

 Translucent surface: The mesh faces are 25% opaque. 

 Transparent surface: The mesh faces are 0% opaque. 

 Section view: The model or assembly is cut with the selected geometry element of 

type òPLANEó. 

 Section view reversed: Same as above, but the planes normal direction is reversed. 

12 Selection of geometric entities  

There are five types of geometric entities available for selection:  

1. Model s (e.g. Ansys CDB models) 

2. References (model origin, Cartesian axes, Cartesian planes) 

3. Nodal Sets (groups of finite element nodes) 

4. Surfaces (planes, cylinders, spheres) 
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