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MACHINE SHOPS · PROGRAMMING AND TOOLPATH OPERATIONS

CNC program generation and
optimization
Automatically generates and optimizes CNC programs from CAD designs, validates toolpaths

through simulation, and deploys optimized code to CNC machines for enhanced machining

efficiency and reduced cycle times.

01 WORKFLOW TRIGGER

New machining order with CAD file is received in the production system

BLUEPRINT OVERVIEW

What this workflow accomplishes

This workflow connects the production order system, CAM seats in Mastercam, SolidWorks CAM and Fusion 360,

and the FANUC and Haas controls on the floor. Automation handles toolpath generation, collision simulation,

parameter optimization against historical cut data, and DNC transfer to the machine. Programmers and setup

operators retain sign-off on fixturing, tool selection, workholding clearance, and any first-article cut.

01

OUTPUTS

Optimized G-code program,

Machine setup sheet, Tool list with

feeds and speeds, Quality

inspection checkpoints

02

SUCCESS MEASURES

Program generation time, Cycle

time reduction, Tool utilization

efficiency, First-pass quality rate

03

CORE SYSTEMS

Mastercam, SolidWorks CAM,

Fusion 360, FANUC CNC Controls,

Haas VF Series

HOW TO USE THIS BLUEPRINT

Shop owners: set the cycle time, tool life, and finish thresholds the stage four gate tests against.

Programmers: review every simulation replay before release and override any AI parameter change that ignores fixture

rigidity or thin-wall geometry.

Implementers: map each post processor to its specific control, FANUC or Haas, and lock DNC write access to released

programs only.
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THE WORKFLOW

End-to-end stage map

Seven stages carry a job from CAD receipt to a proven program at the control, with setup documentation attached.

The decision at stage four governs whether a program goes straight to the machine or returns to the optimizer for

another pass.

LEGEND TRIGGER ACTION DECISION OUTPUT

01 TRIGGER

Receive machining order
Parse incoming work order and CAD model

SolidWorks CAM · Fusion 360

02 ACTION

Generate initial CNC program

Generate toolpaths and first-pass G-code

Mastercam · SolidWorks CAM · Fusion 360

03 ACTION

Simulate machining process
Run virtual machining and collision check

Mastercam · Fusion 360

04 DECISION

Evaluate program efficiency

Test results against cycle, tool life, finish thresholds

Mastercam · Fusion 360

RELEASE TO MACHINE RETURN FOR OPTIMIZATION MANUAL PROGRAMMER REWORK

05 ACTION

Optimize cutting parameters
Refine feeds, speeds, and cutting strategy

Mastercam · SolidWorks CAM · FANUC CNC Controls

06 ACTION

Deploy to CNC machine

Transfer proven code to the control

FANUC CNC Controls · Haas VF Series

07 OUTPUT

Generate program documentation
Publish setup sheet, tool list, checkpoints

Mastercam · SolidWorks CAM

OS FOR YOUR BUSINESS WORKFLOW BLUEPRINT 02 / 04



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

Receive machining order

Production system receives new work order containing CAD

file, material specifications, and machining requirements.

Order details are parsed and validated for completeness.

CONTROL POINT

The programming lead confirms material spec, stock size,

and print revision before the model enters CAM.

SYSTEMS SolidWorks CAM Fusion 360

02 ACTION

Generate initial CNC program

CAM software automatically creates toolpaths and

generates G-code based on part geometry, material

properties, and available tooling. Initial feeds, speeds, and

cutting parameters are calculated.

CONTROL POINT

Programmer verifies the selected tooling exists in the crib

and matches the machine's holder and spindle limits.

SYSTEMS Mastercam SolidWorks CAM Fusion 360

03 ACTION

Simulate machining process

Virtual machining simulation runs to verify toolpaths, detect

potential collisions, and identify optimization opportunities.

Cycle time and material removal rates are calculated.

CONTROL POINT

Programmer watches the full simulation replay and signs

off on rapid moves, fixture clearance, and tool reach.

SYSTEMS Mastercam Fusion 360

04 DECISION

Evaluate program efficiency

System analyzes simulation results against efficiency

thresholds for cycle time, tool life, and surface finish.

Programs meeting criteria proceed to deployment, others

trigger optimization.

CONTROL POINT

Programming lead can override the gate and release a

program that misses threshold when the job is a one-off or

a rush.

SYSTEMS Mastercam Fusion 360
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COMPLETION AND MEASUREMENT

Closing stages and results

The last two stages put the code on the control and leave behind the setup sheet, tool list, and inspection points

the next run will need.

05 ACTION

Optimize cutting
parameters

AI algorithms adjust feeds, speeds,

and toolpaths based on historical

machining data and current machine

capabilities. Tool selection and cutting

strategies are refined for optimal

performance.

CONTROL POINT

Programmer approves each AI

parameter change and rejects any

that exceed proven limits for the

material or the machine's rigidity.

SYSTEMS Mastercam

SolidWorks CAM

FANUC CNC Controls

06 ACTION

Deploy to CNC machine

Optimized G-code is automatically

transferred to the designated CNC

machine controller and loaded into the

program memory. Machine setup

instructions are generated for the

operator.

CONTROL POINT

Setup operator confirms program

number, work offsets, and tool

table at the control before

pressing cycle start.

SYSTEMS FANUC CNC Controls

Haas VF Series

07 OUTPUT

Generate program
documentation

System creates comprehensive

documentation including setup sheets,

tool lists, and quality checkpoints.

Program performance metrics and

optimization notes are logged for

future reference.

CONTROL POINT

Quality lead approves inspection

checkpoints and critical

dimensions before the first article

is cut.

SYSTEMS Mastercam

SolidWorks CAM

DELIVERABLES KEY METRICS IMPLEMENTATION CHECKS

NEXT STEP

Turn this blueprint into an
implementation plan.
Map each stage to your own systems, permissions, and approval

routing before selecting tools or building automation.

packfoundry.app/assessment

MACHINE SHOPS WORKFLOW PACKS AND A FREE ASSESSMENT

Optimized G-code program

Machine setup sheet

Tool list with feeds and speeds

Quality inspection checkpoints

Program generation time

Cycle time reduction

Tool utilization efficiency

First-pass quality rate

Post processor matched per

control

DNC write access restricted

Revision control on released

programs

Tool crib data kept current

Simulation approval logged by

name
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