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Autodesk Fusion with PowerMill: Getting
Started with 5-Axis Machining

Target Audience

This course is designed for CNC programmers, CAM engineers, manufacturing professionals,
toolpath programmers, mechanical engineers, production specialists, and students seeking
advanced knowledge in Autodesk Fusion with PowerMill for 5-axis machining. It is ideal for
learners with prior understanding of CNC machining fundamentals, CAD/CAM workflows,
and basic milling operations who want to develop expertise in complex multi-axis
machining, collision avoidance, machine simulation, and high-efficiency manufacturing
strategies used in aerospace, automotive, mold, die, and precision engineering industries.

Course Outcomes

¢ Understand Autodesk Fusion with PowerMill interface and workflow integration
e C(reate and manage advanced 5-axis machining projects

e Apply toolpath strategies for complex surface machining

e Design safe and efficient multi-axis machining operations

¢ Analyze machine kinematics and rotary axis movements

¢ Implement collision avoidance and holder control techniques

e Optimize machining parameters for productivity and surface quality
e Troubleshoot toolpath errors and machine simulation issues

e Prepare CNC-ready programs using post processors

e Evaluate machining strategies for complex industrial components

e Create automated workflows for high-speed machining applications
¢ Implement advanced finishing and rest machining strategies

Course Objectives

e Provide structured training on Autodesk Fusion with PowerMill environment and
workflows

e Develop proficiency in advanced 5-axis machining operations and toolpath generation

e Teach learners how to manage multi-axis machine configurations and simulation

e Build competency in collision detection, gouge prevention, and safe machining practices

¢ Enable learners to optimize machining efficiency for industrial applications

e Reinforce learning through practical exercises, simulations, and machining projects

e Prepare participants for real-world aerospace, mold, die, and precision manufacturing

workflows
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e Develop confidence in post-processing and CNC machine output generation
¢ Introduce advanced automation and machining optimization techniques
e Strengthen understanding of high-speed machining and surface finishing methodologies

Course Outline

The course comprises 40 hours of theory and labs and is divided into 16 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 (TOC)

Module 1: Introduction to Fusion with PowerMill

e Overview of Autodesk Fusion Manufacturing Workspace
e Introduction to PowerMill Integration

e Understanding 5-Axis Machining Concepts

e Applications of Multi-Axis Machining

e Advantages of Fusion with PowerMill Workflow

¢ Industry Use Cases and Manufacturing Sectors

Module 2: User Interface and Project Setup

e Navigating the PowerMill Interface

e Ribbon Menus and Toolbars

e Project Explorer and Entity Management

e C(reating and Managing Projects

¢ Importing CAD Models and Assemblies

¢ File Management and Workspace Customization

Module 3: Model Preparation and Geometry Management

e Surface and Solid Model Preparation

e Repairing Imported Geometry

e Working with Boundaries and Curves

e Creating Workplanes and Coordinate Systems
e Model Orientation for Machining

e Managing Reference Geometry

Module 4: Tool Database and Tool Management

e C(reating Tool Libraries
e Defining End Mills and Ball Nose Cutters
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e Holder and Arbor Configuration

e Tool Assembly Management

e Feeds and Speeds Configuration

e Tool Numbering and Naming Conventions

Module 5: Machine Configuration and Setup

e Defining CNC Machine Types

¢ Understanding Machine Kinematics
e Rotary Axis Configuration

e Setting Machine Limits

e Machine Simulation Environment

e Configuring Safe Start Positions

Module 6: Basic Toolpath Creation

e Introduction to Toolpath Strategies
e Creating Roughing Toolpaths

e Raster Machining Operations

e Offset Area Clearance Techniques

e Toolpath Calculation Parameters

e Toolpath Verification Methods

Module 7: High-Speed Machining Strategies

e Understanding High-Speed Machining Principles
e Optimized Tool Engagement Techniques

e Trochoidal Machining Methods

e Corner Smoothing and Feed Optimization

e Minimizing Tool Wear

e Surface Quality Improvement Strategies

Module 8: 3+2 Axis Machining

e Introduction to Positional 5-Axis Machining
e C(reating Indexed Workplanes

¢ Tool Axis Orientation Control

e Machining Multiple Faces

e Rotary Position Optimization

e Safe Retract and Reposition Methods

Module 9: Simultaneous 5-Axis Machining
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¢ Introduction to Continuous 5-Axis Machining
e Swarf Machining Techniques

e Multi-Axis Surface Finishing

e Tool Vector Control

e Lead and Lean Angle Management

e Advanced Surface Machining Strategies

Module 10: Collision Detection and Avoidance

¢ Understanding Collision Risks

e Holder Collision Detection

e Automatic Collision Avoidance

e Gouge Checking Techniques

e Safe Tool Axis Adjustments

e Verification and Simulation Procedures

Module 11: Rest Machining and Finishing Operations

e Rest Material Identification
e Semi-Finishing Techniques
¢ Pencil Finishing Operations
e Corner Finishing Methods

e Scallop Finishing Strategies
e Surface Blend Optimization

Module 12: Boundary and Containment Control

e C(reating Machining Boundaries

e Limiting Toolpath Regions

e (Containment Area Management
e Curve Projection Methods

¢ Boundary Editing Techniques

e Avoidance Region Configuration

Module 13: Toolpath Editing and Optimization

e Editing Existing Toolpaths

e Toolpath Smoothing Operations
e Feed Rate Optimization

e Link Optimization Techniques

e Reducing Air Cutting Time

e Toolpath Calculation Refinement
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Module 14: Machine Simulation and Verification

e Full Machine Simulation

e Detecting Machine Overtravel

e Collision Analysis Procedures

e Axis Movement Visualization

e Simulation Playback and Analysis
e Verification Reporting Methods

Module 15: Post Processing and NC Output

e Understanding Post Processors

e Configuring CNC Output Settings

e (Generating NC Programs

e Editing Post Processor Parameters

e Machine-Specific Output Customization
e Verifying G-Code Output

Module 16: Advanced Manufacturing Workflows

e Automation and Template Usage

e Macro and Batch Processing

e Electrode and Mold Machining Workflows
e Aerospace Component Machining

e Best Practices for Industrial Production

¢ Final Project and Workflow Integration
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