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The Tool Path Strategy Decision Tree PDF operationalizes best practices from CAM methodology,

cutting mechanics, and industrial benchmarking into an accessible, printable format. At its core, it

codifies empirical knowledge—e.g., when to choose adaptive clearing over traditional raster or zig-zag

tool paths based on stock removal volume and accessibility constraints—and integrates ISO-standard

machining terminology (e.g., 'full slotting', 'trochoidal milling', 'rest machining') with practical thresholds

(e.g., 'if stepover > 40% of tool diameter, consider radial engagement reduction'). Each node in the

decision tree prompts users to evaluate quantifiable or observable parameters—such as maximum

feature depth, surface finish requirement (Ra ? 1.6 µm), or presence of thin walls—and directs them

toward validated strategies like high-speed machining (HSM) tool paths, constant scallop height

finishing, or multi-pass roughing with varying axial depths. The resource is typically embedded within

broader CNC optimization frameworks and serves both as a training aid for new programmers and as a

verification checklist during NC program validation. Its effectiveness relies on calibration to specific shop-

floor conditions—including available tooling libraries, spindle power curves, and machine dynamic

stiffness—making version-controlled, context-specific adaptations essential for real-world deployment.

Key Components

# Component

1 Decision Nodes (condition-based branching)

2 Strategy Recommendations (CAM strategy names & applicability criteria)

3 Validation Triggers (quality checks, tool wear indicators, or post-process verification cues)

Applications

# Application

1 CNC programming workflow standardization across teams

2 Onboarding and competency assessment for CAM operators

3 Root-cause analysis for recurring tool breakage or surface defect issues
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# Concept

1 Adaptive Clearing

2 Trochoidal Milling

3 High-Speed Machining (HSM)
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