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METAL FABRICATION - PRODUCTION ENGINEERING AUTOMATION

CNC programming and toolpath

optimization

Automatically generates optimized CNC programs and toolpaths from CAD designs, reducing
programming time by 60% and improving material utilization through intelligent nesting and
cutting sequence optimization.

01 WORKFLOW TRIGGER
New fabrication job with CAD files is received in JobBOSS system

BLUEPRINT OVERVIEW
What this workilow accomplishes

This workflow ties JobBOSS job orders to SolidWorks and AutoCAD geometry, SigmaNEST and ProNest nesting
and post-processing, and the shop floor machine controllers. Automation handles geometry import, nest
generation, toolpath creation, and collision simulation. The programmer and shop supervisor retain authority over
material substitutions, nest release, and any program that goes to a machine.

01 02 03
OUTPUTS SUCCESS MEASURES CORE SYSTEMS
Optimized G-code programs, Nest Sheet utilization percentage, JobBOSS, SolidWorks, AutoCAD,
layouts with cut sequences, Setup Programming hours per job, Setup SigmaNEST, ProNest
sheets and tooling lists, Schedule time at machine, First-pass
updated with cycle times program success rate

HOW TO USE THIS BLUEPRINT
Shop owners: set the utilization floor and the dollar value at which scrap loss must be reviewed by a person.
CNC programmers: work the exception queue only, and sign off every nest before post-processing.

Implementation teams: map post-processors per machine and lock write access to the production file drop.
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THE WORKFLOW

End-to-end stage map

Seven stages carry a job from order entry through to G-code sitting at the machine. The decision point at stage
four governs whether a nest is cut as generated or sent back for remnant, sheet size, or grain rework.

01 TRIGGER 05 ACTION

Job Order Received

Pull part specs and quantities from job order

Generate CNC Toolpaths

Generate toolpaths, lead-ins, and cut parameters

JobBOSS SigmaNEST - ProNest

02 ACTION 06 ACTION

Validate Program Safety

Simulate cycle for collisions and clamping conflicts

Import CAD Geometry
Import CAD geometry and check machinability

SolidWorks - AutoCAD SigmaNEST - SolidWorks

03 ACTION 07 OUTPUT

Generate Optimal Nesting

Nest parts across sheets for maximum yield

Deploy Production Files

Push programs and setup sheets to floor

SigmaNEST - ProNest JobB0OSS - SigmaNEST

04 DECISION

Evaluate Material Utilization

Check nest yield against utilization threshold

SigmaNEST - ProNest
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IMPLEMENTATION DETAIL

Stage-by-stage breakdown

Each stage states the operational intent, the human control point, and the systems likely to take part. System

names are examples, not a required architecture.

01 TRIGGER

Job Order Received

New fabrication order with part drawings and specifications
is created in the job management system. System extracts
part geometry, material specifications, and quantity
requirements.

CONTROL POINT

Estimator confirms material grade, gauge, and quantity on
the traveler before the job releases to programming.

SYSTEMS JobBOSS

03 ACTION

Generate Optimal Nesting

Al-powered nesting software arranges parts on raw
material sheets to maximize material utilization. System
considers grain direction, heat zones, and cutting sequence
efficiency.

CONTROL POINT

Programmer verifies grain direction and remnant selection
before the nest is scored.

SYSTEMS  SigmaNEST ProNest
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02 ACTION

Import CAD Geometry

CAD files are automatically imported and part geometry is
analyzed for machinability. System validates design for
manufacturing constraints and identifies critical
dimensions.

CONTROL POINT

Programmer reviews flagged features such as tight
internal radii, open contours, or bend reliefs and returns the
drawing to engineering if needed.

SYSTEMS  SolidWorks AutoCAD

04 DECISION

Evaluate Material Utilization

System checks if material utilization meets minimum
efficiency threshold (typically 75%). If below threshold,
alternative nesting configurations or material sizes are
explored.

CONTROL POINT

Programmer may accept a nest below threshold on a hot
job and logs the reason against the work order.

SYSTEMS  SigmaNEST ProNest
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COMPLETION AND MEASUREMENT

Closing stages and results

The closing stages prove the program will not crash the head or lift a part, and push cycle times back into the

schedule.
05 ACTION 06 ACTION 07 OUTPUT

Generate CNC Toolpaths Validate Program Safety Deploy Production Files
Optimized cutting toolpaths are Generated CNC programs undergo Validated CNC programs, nesting
automatically generated with proper automated collision detection and layouts, and setup sheets are
lead-ins, cutting speeds, and tool safety validation. System simulates full automatically distributed to shop floor
selection. System accounts for cutting cycle to identify potential systems. Production schedule in
material thickness and cutting method machine conflicts or part clamping JobBOSS is updated with estimated
requirements. issues. cycle times.

CONTROL POINT CONTROL POINT CONTROL POINT

Programmer confirms pierce No program passes to the floor Shop supervisor accepts the job at

points, kerf compensation, and cut without the programmer clearing the machine and can hold

speeds match the material every simulation flag on tip-ups, deployment if the queue or

certificate and machine capability. clamp strikes, and head travel. material staging is not ready.
SYSTEMS  SigmaNEST ProNest SYSTEMS  SigmaNEST SolidWorks SYSTEMS  JobBOSS SigmaNEST
DELIVERABLES KEY METRICS IMPLEMENTATION CHECKS

Optimized G-code programs Sheet utilization percentage Post-processor mapped per

Nest layouts with cut sequences Programming hours per job machine

Setup sheets and tooling lists Setup time at machine Remnant inventory synced to

nester
Schedule updated with cycle times First-pass program success rate

Programmer sign-off before file
release

Revision control on CAD imports

Audit trail of manual overrides

NEXT STEP

. . packfoundry.app/assessment
implementation plan.

.. METAL FABRICATION WORKFLOW PAC
Map each stage to your own systems, permissions, and approval

routing before selecting tools or building automation.
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https://packfoundry.app/assessment

