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MACHINE SHOPS · QUALITY ASSURANCE OPERATIONS

Quality inspection and defect detection
Automatically inspects completed machined parts using CMM and vision systems, detects

defects against CAD specifications, and routes parts for rework or approval. This reduces

manual inspection time and ensures consistent quality standards across all production runs.

01 WORKFLOW TRIGGER

CNC machine completes part production cycle and signals completion to the AI operating system.

BLUEPRINT OVERVIEW

What this workflow accomplishes

This workflow connects FANUC CNC controls, SolidWorks CAM models, CMM inspection software, and Mastercam

scheduling so a finished part moves from spindle stop to disposition without manual handoff. Automation runs the

measurement routine, compares dimensional and visual results to the CAD model, and drafts the inspection record.

The quality manager keeps authority over tolerance overrides, scrap calls, and any change to a proven CNC

program.

01

OUTPUTS

Digital inspection certificates,

Automated routing dispositions,

Defect pattern reports, First-article

sign-off records

02

SUCCESS MEASURES

First-pass yield percentage,

Average inspection cycle time,

Defect detection accuracy, Rework

queue turnaround

03

CORE SYSTEMS

FANUC CNC Controls, SolidWorks

CAM, CMM Inspection Software,

Mastercam

HOW TO USE THIS BLUEPRINT

Shop owners: set the tolerance bands and the borderline threshold that forces a human call before the routine goes live.

Quality managers: sign off on the first-article report for every new part number and own all scrap dispositions.

Implementation teams: map CAD datums and GD&T callouts to CMM probe routines and confirm serial number

traceability end to end.
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THE WORKFLOW

End-to-end stage map

Seven stages carry a part from cycle completion through routing. The decision at stage 4 governs whether a part is

certified, sent to the rework queue, or scrapped.

LEGEND TRIGGER ACTION DECISION OUTPUT

01 TRIGGER

Part Production Completed

CNC signals cycle complete and pulls CAD tolerances

FANUC CNC Controls · SolidWorks CAM

02 ACTION

Initiate CMM Inspection Sequence

CMM runs programmed dimensional and GD&T

measurement routine

CMM Inspection Software · SolidWorks CAM

03 ACTION

Capture Visual Defect Analysis

Vision system scans surface for burrs and scratches

CMM Inspection Software

04 DECISION

Evaluate Quality Compliance

Compare all inspection data against print tolerances

CMM Inspection Software

PASS AND CERTIFY REWORK QUEUE SCRAP REVIEW

05 ACTION

Generate Inspection Report

Build inspection report tied to serial and batch

CMM Inspection Software

06 ACTION

Update Production Scheduling

Create rework orders and flag CNC program drift

FANUC CNC Controls · Mastercam

07 OUTPUT

Route Parts and Documentation

Route approved parts and rejects with corrective

instructions

CMM Inspection Software
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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

Part Production Completed

CNC machine finishes machining operation and

automatically signals the AI system that a part is ready for

quality inspection. The system retrieves the part

specifications and tolerance requirements from the original

CAD file.

CONTROL POINT

The machine operator confirms the part number and CAD

revision on the controller before releasing the part to

inspection.

SYSTEMS FANUC CNC Controls SolidWorks CAM

02 ACTION

Initiate CMM Inspection Sequence

The automated CMM system loads the part and begins

dimensional inspection based on the pre-programmed

measurement routine. Critical dimensions, surface finishes,

and geometric tolerances are measured against CAD

specifications.

CONTROL POINT

The CMM technician verifies fixturing and datum

alignment, and can abort the routine if probe seating or

temperature soak looks wrong.

SYSTEMS CMM Inspection Software SolidWorks CAM

03 ACTION

Capture Visual Defect Analysis

High-resolution cameras and vision systems scan the part

surface for visual defects like scratches, burrs, or surface

irregularities. AI algorithms compare the captured images

against acceptable quality standards.

CONTROL POINT

The inspector reviews any image flagged below the

confidence threshold and makes the final cosmetic call by

eye.

SYSTEMS CMM Inspection Software

04 DECISION

Evaluate Quality Compliance

The system analyzes all inspection data to determine if the

part meets specifications. If all measurements are within

tolerance and no visual defects are detected, the part

passes; otherwise, it's flagged for rework or scrap.

CONTROL POINT

Human control: the quality manager owns every borderline

and scrap disposition; the system cannot scrap a part on its

own.

SYSTEMS CMM Inspection Software
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COMPLETION AND MEASUREMENT

Closing stages and results

The closing stages preserve the traceable inspection record against serial number and batch, and feed defect

patterns back into programming and scheduling.

05 ACTION

Generate Inspection Report

A detailed quality report is

automatically generated containing

measurement results, visual inspection

findings, and pass/fail status. The

report is linked to the specific part

serial number and production batch.

CONTROL POINT

The quality manager signs the

report before it becomes the

certificate of conformance for the

customer.

SYSTEMS CMM Inspection Software

06 ACTION

Update Production
Scheduling

Failed parts trigger automatic rework

orders in the production scheduling

system, while passed parts are marked

for packaging or next operation. CNC

programming adjustments are

suggested if patterns of defects are

detected.

CONTROL POINT

The lead programmer approves or

rejects any suggested offset or

Mastercam toolpath change

before it reaches the machine.

SYSTEMS FANUC CNC Controls

Mastercam

07 OUTPUT

Route Parts and
Documentation

Approved parts are automatically

routed to shipping or next production

stage with digital certificates. Rejected

parts are sent to rework queue with

specific corrective action instructions

for operators.

CONTROL POINT

The shipping lead confirms the

digital certificate is attached

before parts leave the cell, and the

rework operator acknowledges the

corrective action.

SYSTEMS CMM Inspection Software

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

Digital inspection certificates

Automated routing dispositions

Defect pattern reports

First-article sign-off records

First-pass yield percentage

Average inspection cycle time

Defect detection accuracy

Rework queue turnaround

CAD revision locked to routine

Serial and batch traceability

Scrap approval routed to QM

Program edits require setter

approval

Inspection records retained per

contract
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