
1. Introduction 

Definition: CAD model preparation involves creating and optimizing digital 3D models for use in Additive 

Manufacturing (AM). This process ensures that the model is suitable for printing and meets the desired 

specifications. 

2. Steps in CAD Model Preparation 

2.1 Initial Design 

 

Concept Development: Start with a clear design concept based on the intended function and 

requirements of the part. 

Software Selection: Choose appropriate CAD software based on the complexity of the model and the 

specific requirements of the AM process. 

Popular CAD Software: SolidWorks, AutoCAD, Fusion 360, CATIA, Rhino. 

2.2 Creating the 3D Model 

 

Modeling Techniques: 

Parametric Modeling: Use parameters and constraints to create models that can be easily modified. 

Direct Modeling: Design parts directly without predefined constraints, useful for conceptual work. 

Details and Features: Incorporate essential features like holes, ribs, and fillets, while considering AM-

specific design guidelines. 

2.3 Model Validation 

 

Design Verification: Ensure the design meets the functional requirements and is free from errors. 

Fit and Tolerance: Check dimensions and tolerances to ensure they are suitable for AM and the final 

assembly. 

Simulation: Use CAE tools to simulate the performance of the model under expected conditions (stress, 

thermal, etc.). 

2.4 Preparing for Additive Manufacturing 

 

Mesh Generation: Convert the CAD model into a mesh format suitable for AM. Ensure the mesh is 

watertight and free from errors. 

File Formats: STL, OBJ, AMF. 



Mesh Repair: Use software tools to detect and repair common mesh issues such as holes, non-manifold 

edges, and intersecting faces. 

Repair Tools: Meshmixer, Netfabb, Blender. 

2.5 Slicing the Model 

 

Slicing Software: Prepare the model for printing by slicing it into layers and generating the toolpath. 

Popular Slicing Software: Ultimaker Cura, PrusaSlicer, MatterControl. 

Support Structures: Design and generate supports if necessary for overhangs and complex geometries. 

Print Parameters: Set parameters such as layer height, infill density, and print speed. 

3. Best Practices for CAD Model Preparation 

3.1 Design for Additive Manufacturing (DfAM) 

 

Minimize Supports: Design parts to minimize or eliminate the need for support structures, which can 

reduce material usage and post-processing time. 

Optimize Geometry: Utilize the design freedom offered by AM to create complex geometries that 

traditional methods cannot achieve. 

Consider Build Orientation: Plan the orientation of the part during printing to enhance strength and 

reduce printing issues. 

3.2 Model Integrity 

 

Ensure Watertight Models: The model must be a closed, solid object with no gaps or holes. 

Check for Intersecting Geometry: Ensure that all geometry is properly defined and does not have 

unintended intersections. 

3.3 File Management 

 

Version Control: Maintain version control of CAD files to track changes and ensure that the latest version 

is used. 

File Optimization: Optimize file size and complexity to improve processing speed and reduce 

computational load. 

3.4 Collaboration and Review 

 



Peer Review: Conduct design reviews with colleagues or stakeholders to identify potential issues and 

gather feedback. 

Cross-Disciplinary Collaboration: Work with engineers, designers, and other professionals to ensure the 

model meets all functional and production requirements. 

4. Common Challenges in CAD Model Preparation 

Mesh Errors: Dealing with issues such as non-manifold edges, flipped normals, and intersecting 

geometry. 

File Compatibility: Ensuring compatibility between different software tools and formats. 

Design Complexity: Managing complex designs that may lead to longer processing times and higher 

costs. 

5. Future Trends in CAD Model Preparation 

Advanced Simulation: Integration of more sophisticated simulation tools for predicting and optimizing 

AM outcomes. 

AI Integration: Use of artificial intelligence for automatic design optimization and error detection. 

Material-Specific Design Tools: Development of CAD tools tailored to specific AM materials and 

technologies. 


