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Introduction and Background
What is rotordynamics
Objectives of rotordynamics analysis
Lateral vibration
Unique aspects of rotordynamics as compared to static dynamics
Vector nature of dynamics
Modal analysis

Basic Rotordynamics Analysis and Modeling
Jeffcott rotor model and phase angle interpretation
Jeffcott rotor model calculations
Beyond the translational Jeffcott rotor model
Forward and backward whirl and critical speed
The Campbell Diagram

Expanded Rotordynamics Analysis and Modeling
Modeling gyroscopic stiffening and softening
Modeling rotor internal damping

Multi Degree of Freedom Analysis and Modeling
The transfer matrix method
The finite element method
Transforming the transfer matrix to the stiffness matrix
Solution methods and computer codes
Design analysis procedure

Rotor Balancing and Rotor Stability
The balance equation
Field balancing
Balance machine
Cross-coupled stiffness and stability

Rotor Bearing Damper and Testing
Squeeze-film dampers
Use of the squirrel cage
Testing methods
Data reduction methods
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Columbus, OH - Tuesday, October 29, 2019

Rotordynamics

Learning Objectives

You'll be able to:

Obtain a practical knowledge of rotordynamics.

Understand the unique aspects of rotordynamics as compared to
static dynamics.

Learn the methods for the dynamic modeling and analysis of
rotor systems.

Study how rotor systems are balanced.

Examine the methods used for testing and troubleshooting of rotor
systems to solve vibration problems.
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Obtain a practical knowledge of  Study how rotor systems are
rotordynamics balanced

Understand the unique aspects ~ Examine the methods used for
of rotordynamics as compared to  testing and troubleshooting of
static dynamics rotor systems to solve vibration

Learn the methods for the problems
dynamic modeling and analysis of
rotor systems
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Faculty

Albert Storace, PE

Mr. Storace has more than 40 years of industrial experience in the areas of jet engine dynamics, structures and mechanical design,
and he has authored numerous design practices, papers, and reports in his fields of experience. He has developed design process
improvements and computer codes for jet engine rotordynamics, squeeze-film dampers, and composite structures, and he has
performed conceptual and detailed design and analysis for Wankle rotating combustion engines and for advanced turbine engines.
Mr. Storace developed the architecture and design for wireless jet engine radio-controlled auto balancing systems. He developed and
coded the VISTA computer program used for the dynamics architecture and rotordynamics design and analysis of all GE Aviation jet
and aero derivative marine and stationary engines. He developed the modal stability criterion used at GE Aviation for the prediction
of engine dynamic instability caused by blade tip-clearance aerodynamic forces.

In an industrial setting, he has instructed in courses on rotordynamics, jet engine systems integration, and digital signal analysis.

Mr. Storace managed Air Force programs on jet engine exoskeletal structures and foreign object damage, an Army program on jet
engine advanced magnetic bearings controls, and NAVY programs on jet engine magnetic bearings and integral starter- generator
systems. He developed and coded a jet engine transient dynamics analysis program for NASA. Mr. Storace performed the design and
analysis for NAVY jet engine aero derivative marine engine shock and vibration mounts that attenuate underwater shock loads into
the engine to acceptable levels and minimize the transmission of structure-borne noise.

As member of the American Society of Mechanical Engineers (ASME), he has served as a rotordynamics session organizer for various
ASME International Gas Turbine Institute (IGTI) meetings. Mr. Storace has received best paper awards from the Structures and
Dynamics and the Turbomachinery Committees including the Melville Medal, the highest honor for the best original technical paper
published in the ASME Transactions over a two-year period.

Mr. Storace earned his bachelor’s and master’s degrees in Mechanical Engineering at the City College of New York. He is a registered
professional engineer in Ohio and holds five patents.

He holds a commercial pilot license with instrument rating and is an aircraft owner.

Seminar Information

Crowne Plaza Columbus North - Registration Continuing Education Credit Information

H 8:00 - 8:30 am
‘é\;%réhlsngtlflnt A Morning Session This seminar is open to the public and offers 6.5 CPD hours/
oubletree Avenue

8:30 am - 12:00 pm PDHs to professional engineers in all states. Educators and

Columbus, OH 43229 courses are not subject to preapproval in Ohio.
Lunch (on your own)
(614) 885-1885 12:00 - 1:00 pm HalfMoon Education is an approved continuing education
p PP g
. Afternoon Session sponsor for engineers in Florida, Indiana (License
Tuition 1:00 - 4:45 pm No. CE21700059), Maryland, New Jersey (Approval
$289 for individual registration No. 24GP00000700), North Carolina, and North Dakota.
$269 for three or more registrations. HalfMoon Education is deemed an approved continuing

Each registration includes a complimentary continental education sponsor for New York engineers

breakfast and printed seminar manual. Attendance will be monitored, and attendance certificates

will be available after the seminar for most individuals who
complete the entire event. Attendance certificates not available
at the seminar will be mailed to participants within fifteen
business days.

Receive a reduced tuition rate of $101 by registering to be
our on-site coordinator for the day. For availability and job
description, please visit www.halfmoonseminars.org.

How to Register

- Visit us online at www.halfmoonseminars.org
- Mail-in or fax the attached form to 715-835-6066

. Call customer service at 715-835-5900 Can’t Attend? Order the Manual and Audio from the
Live Seminar as a Self-Study Package!
Cancellations: Cancel at least 48 hours before the start of the Audio recordings of this seminar are available for purchase starting
seminar, and receive a full tuition refund, minus a $39 service at $269. See registration panel for more information and please
charge for each registrant. Cancellations within 48 hours will refer to specific state licensing rules or certification requirements to
receive a credit toward another seminar or the self-study determine if this learning method is eligible for continuing education
package. You may also send another person to take your place. credit.

Additional Learning 'Registration

Webinar Series | Rotordynamics

Slope Stability and Landslide Prevention Columbus, OH - Tuesday, October 29, 2019

+ Slope Movement and Mechanisms | How to Register Registrant Information
Thurs., October 24, 2019, 11:00 AM - 1:00 PM CDT .
e e Name:
» Slope Stabilization Methods | Online: Company/Firm:
ThUI’Sq October 24,2019, 1:30 - 3:00 PM CDT Www_ha|fmoonseminars‘org Agd pa y/ '
- Landslide Hazard and Risk Assessment | ress:
Fri., October 25, 2019, 11:00 AM - 12:00 PM CDT Phone: City: State: Zip
+ Slope Stabilization and Landslide Mitigation | 7150;‘; 5900 Occupation:
Fri., October 25, 2019, 12:30 - 2:30 PM CDT | el Email:
HEC-RAS Webinar Series Fax: Code: Phone:
+ Hydraulic Principles and Applications | 715-835-6066 Additional Registrants:
Tues., October 29, 2019, 11:00 AM - 1:00 PM CDT Name:
+ Working with the HEC-RAS User Interface | Mail: Occupation:
Tues., October 29, 2019, 1:30 - 3:00 PM CDT : ) Email:
« Water Surface Profiling | HalfMoon Education Inc., o :
Thurs., October 31, 2019, 11:00 AM - 1:00 PM CDT PO Box 278, Altoona, WI one:
- Steady Flow Surface Profile Demonstrations | 54720-0278 Name:
Thurs., October 31, 2019, 1:30 - 3:30 PM CDT Occupation:
Complete the entire form. Attach Email:
-on- mail:
slab-on-Grade Concr.ete f1eps | duplicates if necessary.
and Pavement for Private Facilities Phone:
» Concrete and Pavement Design Principles | Email address is required for credit card receipt, program changes, and
Wed., October 30, 2019, 11:00 AM - 12:00 PM CDT notification of upcoming seminars and products. Your email will not be sold
- Exterior Concrete Pavement Design | or transferred.
Wed., October 30, 2019, 12:30 - 3:15 PM CDT () (E\,I need special accommodations. Please contact me.

« Interior Concrete Slabs-on-Ground Design |

Thurs., October 31, 2019, 11:00 AM - 1:00 PM CDT

- Concrete and Pavement Maintenance and | Tuition
Sustainability () 1will be attending the live seminar. Single Registrant - $289.00. Three or more
Thurs., October 31, 2019, 1:30 - 3:00 PM CDT | registrants from the same company registering at the same time - $269.00 each.
Distributed Batteries for Solar PV Systems () 1am not attending. Please send me the self-study package:
+ Distributed Batteries for Solar PV Systems, Part | | [] Downloadable MP3 Audio/PDF Manual for $269.00.
Wed., November 6, 2019, 11:00 AM - 2:15 PM CST D CD/Manual Package for $289.00.
* Distributed Batteries for Solar PV Systems, Part II | (Please allow four weeks from seminar date for delivery)

Thurs., November 7, 2019, 11:00 AM - 2:15 PM CST
| Checks: Make payable to HalfMoon Education Inc.

Complying with ADA Standards for Accessible

Design | Credit Card: Mastercard, Visa, American Express, or Discover

- Complying with State & Federal Accessibility Credit Card Number:
Requirements | Expiration Date: CVV2 Code:
Thurs., November 7, 2019, 11:00 AM - 1:30 PM CST Cardholder Name:

« Applying the 2010 & A117.1 Accessibility | Billing Address:
Standards City: State: Zip:
Fri., November 8, 2019, 11:00 AM - 1:30 PM CST | Signature:

For more information visit: Email:

www.halfmoonseminars.org/webinars/ |
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