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B k dBackground
Sponsor InformationSponsor Information

A. Finkl and Sons. 
Specialty Steel p y

Sponsor relation to the IPRO
CEO on IIT Board of Trustees
IIT Alumni Employed at A. Finkl and Sons. 



P bl St t tProblem Statement
Broken carbide inserts from the machining
operation incur significant economic and

productivity losses in the company.y y



Vi l f P blVisual of Problem



P j t Hi tProject History
IPRO Created Four Semesters AgoIPRO Created Four Semesters Ago
Previous Approaches

LaserLaser
Wireless Accelerometers
Microphones

Promising Solution
Accelerometers



S t Obj tiSemester Objectives
Create Methodology to Detect Broken InsertsCreate Methodology to Detect Broken Inserts
Use Controlled Environment for Experimentation.
Devise New Methods of Detection and ControlDevise New Methods of Detection and Control.



Mi i d EthiMission and Ethics
MissionMission 

Create Detection Procedure
Cutting Insert Breaks
Cutting Insert Chips 

Ethics
i lNon-Disclosure Agreement.

Reduction in Human Error 
Cost ImplicationsCost Implications 



G O i tiGroup Organization



G O i tiGroup Organization



P j t PlProject Plan



O PlOur Plan
Research Methodologies to UseResearch Methodologies to Use
Use Accelerometers for Data Collection
Use Bridgeport and Haas CNC Machine at IITUse Bridgeport and Haas CNC Machine at IIT

Collect Data
Analyze Datay

Use Milling Machine at A. Finkl and Sons
Collect Data
Analyze Data

Present Data to A. Finkl and Sons



A l iAnalysis
Two AccelerometersTwo Accelerometers
NI LabView SignalExpress
AnalysisAnalysis

Time Domain
Frequency Domainq y



V i bl
RPM Number of Broken

Variables
RPM
Material Hardness
Depth of Cut

Number of Broken 
Inserts
Surface FinishDepth of Cut

Heat
Feed Rate

External Noise
Insert WearFeed Rate

Machine Vibration

Insert Wear



Ti D i R di 0 B kTime Domain Reading: 0 Broken



Ti D i R di 3 B kTime Domain Reading: 3 Broken



PProgress
Measuring Contact of Each Cutting InsertMeasuring Contact of Each Cutting Insert
Testing at A. Finkl and Sons. Facility
Analyzing Data Using LabViewAnalyzing Data Using LabView



Ob t l
Replicating A. Finkl and Sons. Milling Machine

Obstacles
Replicating A. Finkl and Sons. Milling Machine
Obtaining Useful Data 
Timing ConstraintsTiming Constraints
Obtaining Instruments, Devices, etc.

Accelerometers - New versus OldAccelerometers - New versus Old



S f th P blScope of the Problem



A li h t d R lt
Created a Working Process

Accomplishments and Results
Created a Working Process
Analyzed Data Successfully
Identified Variables and ConstraintsIdentified Variables and Constraints 
Identified Differences Between One and Three 
Broken InsertsBroken Inserts
Developed Prototype Software for Tooth Isolation



C l iConclusions
Using accelerometers, it is possible to tell theUsing accelerometers, it is possible to tell the 

differences between when broken inserts are present 
and when broken inserts are not present.

Differences Currently Only Observed When: 
Finishing Cutsg
Low to Intermediate Depth of Cut
Controlled RPM



N t S t
Continue Working With Accelerometers

Next Semester
Continue Working With Accelerometers
Streamline Testing Procedure
Streamline Analysis MethodologyStreamline Analysis Methodology
Continue Experimentation at A. Finkl and Sons. 
Continue Development of Tooth Isolation TechniqueContinue Development of Tooth Isolation Technique



SSummary
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Q ti ?Questions?


