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Reverse Engineering Using Siemens NX

Target Audience

This course is designed for mechanical engineers, CAD professionals, product
designers, and reverse engineering specialists who want to learn how to transform point
cloud or mesh data into parametric CAD models using Siemens NX. It is suitable for
learners working with automotive legacy parts, aerospace components, tooling, mold
reconstruction, and industries requiring accurate CAD from physical scans.

Course Outcomes
By the end of this course, participants will be able to:
« Understand reverse engineering workflows inside Siemens NX.
« Import and manage point cloud and mesh data effectively.
« Inspect, clean, and optimize mesh data for CAD reconstruction.
« Align and position scan data for modeling intent.
« Extract curves, create sketches, and apply constraints.
« Recognize features and reconstruct parametric CAD geometry.
« Apply advanced surface modeling and freeform reconstruction.
« Use synchronous modeling for direct geometry editing.
« Validate CAD accuracy against scan data using deviation analysis.
o Prepare manufacturable CAD models and export them into standard formats.

« Apply workflows to mechanical, plastic, and complex geometry case studies.

Course Objectives

o Provide a complete understanding of Siemens NX reverse engineering
capabilities.

o Train learners in data preparation, mesh inspection, and cleanup.

« Develop proficiency in curve extraction, sketching, and parametric modeling.

« Enable learners to reconstruct surfaces and handle complex freeform geometry.
» Teach synchronous modeling for direct editing of imported models.

« Introduce deviation analysis and validation techniques.
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« Reinforce learning through industry-oriented case studies.

Course Outline

The course comprises 40 hours of theory and labs and is divided into 17 different
chapters. Each chapter will be followed by hands-on lab exercises to reinforce learning
and gauge understanding of the topics covered.

Table of Contents
PART 1: Fundamentals & Data Preparation
Module 1: Introduction to Reverse Engineering in NX
« Reverse engineering workflow in Siemens NX environment
« Difference: Scan — CAD in NX vs dedicated tools

« Industry applications: Automotive legacy parts, aerospace components, tooling
& mold reconstruction

« Data types: Point cloud vs mesh vs CAD
o NX capabilities & limitations in reverse engineering

o Overview of NX modules: Reverse Engineering, Studio Surface, Synchronous
Modeling

Module 2: Interface & Data Import
« NX interface overview (modeling + reverse engineering tools)
« Importing scan data: STL, OBJ, point cloud formats
« Units, scaling, and orientation issues
o Managing large datasets
« Display visualization: Facet body display, shaded, wireframe modes
« Layer and part navigator management
Module 3: Mesh Inspection & Preparation
o Understanding facet bodies in NX
« Mesh inspection tools: Detect holes, gaps, overlaps
« Facet analysis: Density, quality

o Measuring mesh: Distance, curvature estimation
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Basic mesh editing: Trimming unwanted regions

Preparing mesh for further processing

Module 4: Mesh Cleanup & Optimization

Cleaning scan data inside NX: Removing noise regions
Hole filling techniques

Facet reduction: Reducing triangle count

Smoothing mesh surfaces

Repairing mesh errors

Converting mesh into usable format

Module 5: Alignment & Positioning

Manual alignment: Datum-based alignment
Automatic alignment: Best-fit alignment
Feature-based alignment: Using planes, cylinders
Coordinate system setup

Aligning multiple scan bodies

Preparing orientation for modeling

PART 2: Curve & Feature Extraction

Module 6: Sectioning & Curve Extraction

Creating section planes
Generating cross-section curves
Extracting edge curves

Curve smoothing and fitting

Editing curves: Simplification, continuity management

Module 7: Sketch Creation & Constraints

Converting curves to sketches
Applying geometric constraints: Parallel, perpendicular, tangent

Dimensioning for parametric control
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Building 2D profiles from mesh

Preparing sketches for modeling

Module 8: Feature Recognition & Modeling

Recognizing features: Holes, bosses, ribs
Creating base features: Extrude, revolve
Advanced features: Sweep, loft

Editing feature tree

Applying design intent

Reconstructing engineering geometry

PART 3: Surface & Advanced Modeling

Module 9: Surface Modeling (Studio Surface)

Surface modeling concepts in NX
Creating surfaces from curves
Through curve mesh

Swept and bounded surfaces
Surface continuity: GO, G1, G2

Trimming and stitching surfaces

Module 10: Freeform & Complex Geometry

Handling organic shapes
Advanced surface editing
Blending surfaces

Surface refinement techniques

Converting surfaces to solids

Module 11: Synchronous Modeling

Direct editing of geometry
Push-pull operations

Editing imported models
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« Feature modification without history
« Combining parametric + direct modeling
PART 4: Validation & Finalization

Module 12: Deviation & Accuracy Analysis

o Comparing mesh vs CAD

« Deviation analysis tools in NX

« Color map interpretation

« Tolerance setting

« Section-based comparison

+ Identifying error zones
Module 13: Final CAD Preparation

« Creating manufacturable CAD

« Applying fillets, chamfers

o Draft considerations

« Model cleanup

« Ensuring design intent
Module 14: Export & Integration

« Export formats: STEP, IGES, Parasolid

o Integration with CAM and Simulation

« File optimization

« Handling translation issues

PART 5: Industry Case Studies

Module 15: Mechanical Component

« Full workflow: Import — Cleanup — Alignment — Modeling — Validation

« Parametric reconstruction

« Final export
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Module 16: Plastic Component

« Surface-heavy modeling

« Draft handling basics

o Freeform surface reconstruction
Module 17: Complex Geometry

« Organic shape reconstruction

« Hybrid modeling approach

« High-precision validation
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