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Ethics

Preamble: IPRO 304 believes that a code of ethics is
fundamental to maintaining an honorable and respectable
presence inside and outside of the classroom. Members of
IPRO 304 shall conduct their themselves in accordance with
the ethics standards stated below.

« Conduct research and classroom discussion in a manner that
IS consistent with accepted honor and decency.

« We will strive to maintain the highest standards of honesty and
integrity in all endeavors associated with the IPRO.

* Be civil and respectful in professional and academic
interactions, avoiding discrimination, based on race, religion,
or age.

* Treat other students, professors and host fairly.

 Be constructive without malice in evaluating the work of
students.

* Encourage the free and open exchange of ideas and

information without fear of retaliation.
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Advancement Opportunity

Milling machine (below) contains inserts that get broken
during the milling process

To develop a working prototype
Automatically monitor & detect broken inserts

Provide A. Finkl & Sons with the proper data & statistics
of which solution to invest in
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Objectives of Current IPRO

Spindle Mounted Accelerometars
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Research, test and inform A. Finkl & Sons of a possible
alternative to pursue an automated insert breakage
detection system.
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Developing a method of analysis.
Introduction

Intensive observational on site data collection.
Accounting for a wide range of variables:

Depth of cut

Speed of processing
Hardness of material
Operator inconstancies
Part geometry

Age of machines

Location of accelerometer

ldentifying characteristic signature of a broken tooth.
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Team Organization

Data Collection

Data
Processing

Information
Technology

Data Analysis
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Current Methods for Tool Monitoring

Wireless Accelerometer

Pros

Wireless

Easier Mounting

cons
Intermittent Data Collection

Fragile

Wired Accelerometer

Pros

Constant Data Feed Wi.ired Limitations

Robust
LabView

cons

Connection Concerns

12
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Data Lifecycle

Raw Data

(Acceleration vs. Time)

Processing |

FFT RMS

(Acceleration vs. Hz) (Root Mean Squared vs Time)

The domain the The statistical measure of the
frequencies present. magnitude

Power Spectrum

(Power vs. Hz)

The amount of energy being
produced over time.

14
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Power Spectrum
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Power Spectrum

Broken Inserts
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Conclusions

Wired over wireless

Collect data on work piece not spindle

Data contingent on many variables
Accelerometer signal requires a lot of processing

Making incremental progress to fulfill the IPRO’s
purpose

18
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Future Work

Suggestions for Next IPRO

* Further implementation of wired accelerometer
* Use of LabView software
* Continue data collection

«Seek trends with processing considering all
variables

«Signal processing assistance

19
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