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Machine Design Laboratory

* A teaching laboratory and resource for
research and projects.

* Equipped with machines, tools, components,

computers, instrumentation.

* Laboratory experiments foster student
learning through application.
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Machine Fault Simulator
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Machine Design Laboratory Experiments

* Labs developed and deployed Spring 2012:
* “MEEN 3250: Design of Machine Elements” e Llab I:
course.

Introduction to Design of Machine Elements
* Lab 2: Stress Measurements and Concentrations
» Students gain real-world experience through * Lab 3: Press and Shrink Fits

laboratory experiments, analysis, computer s Lab 4: Gear Lab

simulation and engineering methods. « Lab 5: Flexible Components

e Students become familiar with current * Lab 6: Computer Tools Lab
engineering practice. * Lab 7: Bearing Lab
e [ab 8: Bolf Lab
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Intro Laboratory
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Intro Laboratory Intro Laboratory
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Intro Laboratory

i AT

- s £
SRR < e SRR
I
T + o

Prof. Nagurka Machine Design Laboratory, Marquette University, Jan 24, 2012 E’ Prof. Nagurka Machine Design Laboratory, Marquette University, Jan 26, 2012




In’rro Loborofory Intro Laboratory

Buell Blast
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Experiments
* Labs developed and deployed Spring 2012:

e Lab I: Introduction to Design of Machine Elements
* Lab 2: Stress Measurements and Concentrations

* Lab 3: Press and Shrink Fits

* Lab 4: Gear Lab

e Lab 5: Flexible Components

* Lab 6: Computer Tools Lab

e Lab 7: Bearing Lab

* Lab 8: Bolt Lab

Prof. Nagurka Machine Design Laboratory, Marquette University, Jan 24, 2012 Prof. Nagurka Machine Design Laboratory, Marquette University




Stress Measurements Stress Measurements
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Stress Measurements

Thanks to RTS:
Mike Mitchell,
Dave Fork,
Jesse Nordgren

Effect of Stress Concentrations
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Stress Measurements Stress Measurements
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Stress Measurements
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Stress Measurement Experiments
. 8 I * Labs developed and deployed Spring 2012:
= * Lab 1: Introduction to Design of Machine Elements

e Lab 2: Stress Measurements and Concentrations

* Lab 3: Press and Shrink Fits
* Lab 4: Gear Lab

e Lab 5: Flexible Components
e Lab 6: Computer Tools Lab

e Lab 7: Bearing Lab

e [ab 8: Bolt Lab
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Press and Shrink Fits

Steelflex Coupler

Prof. Nagurka Machine Design Laboratory, Marquette University, Feb 14, 2012 Prof. Nagurka Machine Design Laboratory, Marquette University, Feb 16, 2012




Press and Shrink Fits
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Press and Shrink Fits
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Experiments
* Labs developed and deployed Spring 2012:

e Lab I: Introduction to Design of Machine Elements
* Lab 2: Stress Measurements and Concentrations

* Lab 3: Press and Shrink Fits

* Lab 4: Gear Lab

e Lab 5: Flexible Components

e Lab 6: Computer Tools Lab

e Lab 7: Bearing Lab

* Lab 8: Bolt Lab

Prof. Nagurka Machine Design Laboratory, Marquette University



Gear Lab Falk Gearbox

Thanks to RTS:
Mike Mitchell
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Gear Lab Gear Lab

Measuring
Speed of
Motor
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Gear Lab Gear Lab

Prof. Nagurka Machine Design Laboratory, Marquette University, Feb 28, 2012 Prof. Nagurka Machine Design Laboratory, Marquette University, Mar 1, 2012




Gear Lab Experiments
* Labs developed and deployed Spring 2012:

* Lab 1: Introduction to Design of Machine Elements
* Lab 2: Stress Measurements and Concentrations

* Lab 3: Press and Shrink Fits

* Lab 4: Gear Lab

* Lab 5: Flexible Components

* Lab 6: Computer Tools Lab

* Lab 7: Bearing Lab

e [ab 8: Bolt Lab

Prof. Nagurka Machine Design Laboratory, Marquette University, Mar 1, 2012 Prof. Nagurka Machine Design Laboratory, Marquette University

Flexible Components Lab
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Flexible Components Lab Flexible Components Lab
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Flexible Components Lab
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Flexible Components Lab Experiments
i E * Labs developed and deployed Spring 2012:

* Lab 1: Introduction to Design of Machine Elements

e Lab 2: Stress Measurements and Concentrations

Triple Strand * Lab 3: Press and Shrink Fits
Chain in

Buell Blast

Engine * Lab 5: Flexible Components

* [ab 4: Gear Lab

* Lab 6: Computer Tools Lab

e Lab 7: Bearing Lab

e [ab 8: Bolt Lab

Prof. Nagurka Machine Design Laboratory, Marquette University, Mar 20, 2012 Prof. Nagurka Machine Design Laboratory, Marquette University

Bearing Lab Bearing Lab
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Bearing Lab Bearing Lab
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Bearing Lab

e

Prof. Nagurka Machine Design Laboratory, Marquette University, Apr 10, 2012 EI Prof. Nagurka Machine Design Laboratory, Marquette University, Apr 10, 2012




Experiments Bolt Lab
* Labs developed and deployed Spring 2012:

* Lab 1: Introduction to Design of Machine Elements
* Lab 2: Stress Measurements and Concentrations

* Lab 3: Press and Shrink Fits

* Lab 4: Gear Lab

e Lab 5: Flexible Components

e Lab 6: Computer Tools Lab

e Lab 7: Bearing Lab

e Lab 8: Bolt Lab

Prof. Nagurka Machine Design Laboratory, Marquette University Prof. Nagurka Machine Design Laboratory, Marquette University, Apr 17, 2012

Bolt Lab
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Bolt Lab
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Thanks to
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Thanks to all who
contributed.

Prof. Mark Nagurka
mark.nagurka@marguette.edu
414-288-3513




