Production Monitoring for
Performance and Energy Efficiency
mprovements

DR. NANCY DIAZ-ELSAYED

UNIVERSITY OF SOUTH FLORIDA
May 9, 2018

NIST Industry Forum: Moving from “React and Repair” to “Predict and Prevent”



Outline

Background: Manufacturing Challenges and Concerns

Overview of Production Monitoring and Asset Management Solutions

Energy and Power Modeling Research

Next Steps




Top Manufacturing Challenges

Lack of collaboration across dept. N 34.2%
ROI justification for improvement invest. NN 25.8%
Disparate systems & data sources NN 25.8%
Coordinating across supply & demand... NN 23.9%
Timely visibility into MFG performance I 19.4%
Lack of Cl culture & processes N 14.2%
Lack of executive support M 7.7%

Lack of available talent M 5.8%
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LNS Research (2014) “Smart Connected Operations: Capturing the Business Value of the Industrial loT” (n = 500+)



Cybersecurity Concerns

Figure 2. When Cybersecurity Concerns Delay Digital Initiatives, Growth Potential and Market Position Suffer
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Cisco (2018) “Advancing Automation: Cybersecurity in Industrial Environments”
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Solutions to Improve Equipment
Maintenance and/or Performance
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based on open architecture that adheres to ‘
multiple communications standards .
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Engaging Users Across Functions
& Web-Based Tool Demo Video
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Diaz-Elsayed (2015) “Managing Factory Operations with the Internet of Things” Autodesk University
Demo Video: https://www.youtube.com/watch?v=wrKViMRIOGo



Energy Modeling of a CNC Machine Tool
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Figure 4: Specific energy as a function of M.R.R.
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Diaz et al. (2011) “Energy consumption characterization and reduction strategies for milling machine tool use”



Energy Modeling for Varied MRR
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Source: Diaz et al. (2012) “Environmental Impact Characterization of Milling and Implications for Potential Energy
Savings in Industry”
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https://www.youtube.com/watch?v=_UOtoTBpex4



Classification of Machine Tool Modes
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Classification of Machine Tool Modes
Cutting 347
Idle 638
E Moving Axis 226
Spindle On 319

Cutting Idle Moving Spindle
AXIs On
Predictor Class



Estimating Power Demand
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Standardizing the Data Analyzed
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Standardizing the Data Analyzed

Defining standard part(s) and corresponding tool path(s) to train and test solutions
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http://www.essner.com/capabilities/machining/

