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Presented by: 
 

RBTS, Inc. 
Rotor Bearing Technology & Software, Inc. 
1041 West Bridge Street, Phoenixville, PA 19460, U.S.A. 
Internet:  www.rbts.com  

Sponsored by: 
 

ARLA Maschinentechnik GmbH 
Hansestr. 2, D-51688 Wipperfuerth, GERMANY 
 

Tel: +49 2267 6585-0   E-mail: info@arla.de   

Fax: +49 2267 6585-70   Internet: www.arla.de   

4-DAY SEMINAR: October 17 - 20, 2011, Cologne, Germany 
 
 
 
 

 

 
 

 
 1st Day: Oct 17, 2011 Seminar "FLUID-FILM BEARINGS" 
 

 2nd Day: Oct 18, 2011 Seminar "ROTOR DYNAMICS" (Part 1: Basics) 
 

 3rd Day: Oct 19, 2011 Seminar "ROTOR DYNAMICS" (Part 2: Advanced Applications) 

    including: Unique & Specific Bearings and Machinery Problems and Solutions 

     Utilizing ARMD Software for Bearings and Rotor Dynamics 
 

 4th  Day: Oct 20, 2011 Parallel Sessions: 

       Seminar "TORSIONAL VIBRATIONS"    

       Workshop "ROTORDYNAMIC SOFTWARE APPLICATIONS" 
 

 

 
 
 
 
 
  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

ROTOR  DYNAMICS  &  BEARINGS TECHNOLOGIES 

 Lateral & Torsional Vibration Analysis / Fluid-Film Bearings 

Online Registration: 
www.arla.de 
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This course is presented by Mr. Victor Obeid (RBTS, Inc. / USA) and designed for engineers and 
technical managers who are involved in rotating machinery design, operation, maintenance, diag-
nosis, and trouble shooting, with emphasis on machinery rotor dynamics (analysis of lateral vibra-
tions), drive train torsional vibrations and bearing systems that support, guide, and locate the rotat-
ing assembly. 
 

The course is designed to introduce the theory 
and practice of vibration analysis in rotating 
machinery (ñRotor Dynamicsò) from funda-
mental principles through present state-of-the-
art analytical methodology for the solution of 
common, as well as, unique machinery vibra-
tion problems (for example in couplings, gears, 
or cracks in rotors). The discussion of special 
and advanced topics is planned as well.  
 

Design consideration and application of fluid-film bearings will be discussed along with a presenta-
tion of practical examples and case histories.  
 

The interacting influence of bearings on the dynamic behavior (rotor dynamics) of machinery will 
be reviewed and illustrated by the construction of analytical models, and evaluated by PC-
implemented computerized solutions. Participants are encouraged to present problems to be dis-
cussed. Informal technical sessions and workshops are intended to provide participants with ade-
quate time to describe problems they have encountered in BEARINGS, BEARING SYSTEMS, 
ROTOR DYNAMICS, and TORSIONAL VIBRATIONS. 
 

Computers and computer software will be available at the course for problem-solving, and for the 
application of state-of-the-art computer-aided engineering of bearings and rotor dynamics. Partici-
pants will have access to RBTS' popular advanced rotating machinery dynamics software package 
ARMDÊ. 
 

The course can be booked as a whole, but also separately for every section. You may use ARLA's 
ONLINE REGISTRATION form that is available at the web site www.arla.de (German language) or 
www.arla-online.com (English language). Having registered you will receive a confirmation and 
also the invoice from ARLA as soon as possible. It is up to you to register your accommodation at 
the Leonardo Hotel (Please mention "ARLA" to receive the special conditions!). If there are any 
questions, please do not hesitate to contact Dr. Andreas Laschet or Mr. Andreas Stoecker at 
ARLA (Phone: +49 2267 6585-0, Fax: +49 2267 6585-70,  E-mail: info@arla.de). Note: The pro-
gram (subjects / schedule) may change according to customer's wishes.  
 
 
 
 
 
 
 
 
 
 
 

About the Course 

http://www.arla.de/
http://www.arla-online.com/
mailto:info@arla.de
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1st  Day: October 17, 2011   (MONDAY, 09:00 ï 17:00)   
 
É This session is presented in a simple way to understand the technology of sliding surface 
bearings so that participants with or without previous knowledge benefit from the presentation 
and can apply it immediately in their profession. It is an introduction to BEARINGS, the vital tri-
bological elements of rotating machinery that support, guide, and locate the rotating assembly 
beginning with their fundamental principles of operation through computer-implemented evalua-
tions of their operational performance characteristics and limitations. Design considerations and 
applications of sliding surface and rolling element bearings with emphasis on HYDRODYNAMI-
CALLY lubricated fluid-film bearings will be discussed along with presentations of practical exam-
ples and case histories. 

 
INTRODUCTION TO BEARINGS  
ü Functional Roll 

ü The Two Primary Classes 

ü Noteworthy Differences between 

the Two Classes of Bearings 
 

SLIDING SURFACE BEARINGS 
ü Fundamentals 

ü Types and Definitions 

ü Load Support Mechanisms 

ü Modes of Lubrication 

ü Frictional Response Characteristics 

ü Terms and Concepts of Hydrodynamic  
Lubrication and its Requirements 

ü Terms and Concepts of Hydrostatic-Hybrid  
Lubrication and its Requirements 

ü Lubricant Temperature/Viscosity Dependent Properties and Heat Balance Effects 

ü Turbomachinery Hydrodynamic Bearing Types, Performance, and Dynamic Characteristics 

ü Oil Whirl / Whip 

ü Advantages / Disadvantages 

ü Costs 
 

FLUID-FILM BEARING TYPES AND APPLICATIONS 
ü Fixed & Tilting Pad Geometries 

ü Journal, Thrust & Conical 
 

BEARINGS STATE-OF-THE-ART TECHNOLOGY 
ü Advanced Technology Presentation & Demonstration 

ü Summary of Course Content  
and Application of Bearings Technologies 

 

WORKSHOP & TRAINING 
ü Participants' Systems 

ü Group Discussion 

  

Day 1 - FLUID -FILM BEARINGS 
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2nd  Day: October 18, 2011   (TUESDAY, 09:00 ï 17:00) Part 1:  Basics 

3rd  Day: October 19, 2011   (WEDNESDAY, 09:00 ï 17:00) Part 2:  Applications 
 
É This session is presented in a simple way to understand the "ROTOR DYNAMICS" technology 
so that participants with or without previous knowledge benefit from the presentation and can   ap-
ply it immediately in their profession. Commonly used terminology in the industry such as critical 
speed, mode shapes (rigid body and bending), stability, bearing whirl/whip, phase angle, critical 
damping, gyroscopic effects, unbalance, API-amplification factors & required separation margins, 
etc. will be discussed and illustrated throughout the course by the presentation of practical exam-
ples and case histories. The course handout includes sufficient details to be used as a reference 
including a tutorial section on rotor dynamic fundamentals and terminology. The next day covers 
subjects on advanced applications in rotor dynamics. 
 

INTRODUCTION & OVERVIEW includes the presentation of real life vibration problems and 

cost/time effective corrective actions taken as a solution 
 

ROTOR DYNAMICS INTRODUCTION & APPLICATION 
ü Basics on Machinery Vibrations 

ü Forces in Rotating Machinery, Bearings, Cavitation, Imbalance, Hydraulic, Aerodynamic 

ü Basics & Application of Rotor Dynamics 

ü Shaft Dynamics & Response Controlling Mechanisms, Balancing, and API Requirements 

ü Modeling: Shaft, Disks, Rolling Element & Fluid-Film Bearings, Couplings, Seals, Housings 

ü Analysis: Damped & Undamped Rotor Stability, Natural Frequencies, Mode Shapes,  
Stability & Critical Speed Maps, and Responses 

 

ROTOR DYNAMICS DETAILED CASE HISTORY 
ü Step-by-Step Rotor-Bearing System Modeling, Analysis, and Problem Solution by the  

Introduction of Rotor Dynamics Software and its Application to a Rotor-Bearing System 

ü Bearing Interaction with the Rotating Assembly, Oil-Whirl/Whip Phenomena, Rotor-Bearing 
Response, and Stability Illustrations 

ü Brief Section on Torsional Modeling and Analysis of Drive Trains illustrated by Presentation 
and Solution of Problems associated with Synchronous/Induction Motor Startup Transients and 
Reciprocating Equipment Steady-State Operation 

 

STATE-OF-THE-ART TECHNOLOGY PRESENTATION & DEMONSTRATION  
ü Advanced Technology Presentation & Demonstration 

ü Summary of Course Content and Application of Rotating Machinery Dynamics Technologies 
 

WORKSHOP & TRAINING 
ü Participants' Systems & Discussing Problems in the Group 
 

É During the session, numerous real life case histories will be presented to illustrate the tech-
nology and its application to rotating machinery failure analysis and troubleshooting of common, 
as well as, unique vibration problems. 
 

É Attendees, who are interested in more details concerning the analysis of TORSIONAL  
VIBRATIONS, should book the extra special seminar on the 4th day as well. 
  

Day 2 & 3 -  ROTOR  DYNAMICS 
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É Building on the 1st and 2nd seminar day, the 3rd day will also bring the technology together by 
the demonstration and application of advanced software to bearings and rotor dynamics 
problems. Unique and specific problems will be presented and its solution illustrated in details. 
Selected participants problems brought-up during the course may be utilized, 
as case histories and its analysis and solution will be demonstrated. An open 
discussion is planned at the end of the day. 
 
Software utilized in the session may include the following items  
(subject to change according to the interests of the participants). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ROTOR DYNAMICS SOFTWARE 

ü Introduction & Capabilities 

ü Shaft, Bearings, Housing & Pedestal Modeling 

ü Input Map and Variables Description 

ü Menus, Forms and Graphics 

ü Sample Problems 

ü Output Description  
and Interpretations of Results 

ü Optional Hands-On Program Operation 
& Integration with Bearing Modules 

 

 

FLUID-FILM BEARINGS SOFTWARE 

ü Introduction & Capabilities 

ü Bearings Modeling 

ü Input Map and Variables Description 

ü Menus, Forms and Graphics 

ü Sample Problems 

ü Output Description and Interpretations of Results 

ü Optional Hands-On Program Operation & Application  
for Parametric Evaluation and Bearing Performance  
to such Effects as Clearance, Lubricant, Temperature,  
Load, Speed, Flow, Pressure, etc. 
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4th Day: October 20, 2011   (THURSDAY, 09:00 ï 16:00)   
 
É This is a special seminar and will give interested participants more depth into the basics on 
TORSIONAL VIBRATIONS including case studies and applications in rotating machinery sup-
ported by computer simulation methods. This session will be presented by Dr. Andreas Laschet 
(ARLA Maschinentechnik GmbH, Germany). This course is recommended as additional session of 
the previous days. The seminar will cover the following subjects: 
 

MODEL GENERATION 
ü Introduction & Problem Description 

ü Getting the "Right" Parameters 

ü Model Structures (Straight, Branched, Intermeshed Systems) 
 

ANALYSIS OF EXCITABILITY 
ü Natural Frequencies 

ü Modes and Interpretation of System Sensitivity,  
Model Refinement 

ü CAMPBELL Diagram & Discussing the Relevant Excitations 
 

SIMULATION METHODS 
ü Simulation in the Time Domain 

ü Simulation in the Frequency Domain (Steady-State) 

ü Analysis of the System Response & Discussing Case Studies 
 

SYSTEM EVALUATION 
ü Evaluation Methods 

ü Correlation with Measurements 

ü Identification of Dynamic Effects & Machine Diagnosis 

ü Planning Further Steps towards System Optimization 
 

APPLICATIONS 
ü TVA (Torsional Vibration Analysis) of a Total Drive System 

ü Drivelines with Reciprocating Engines & Reciprocating Compressors 

ü Electrical Effects (due to Motor Start-Up, Short Circuits, Synchronous Motor Dynamics, etc.) 

ü Non-linear System Behavior, Influence of Non-linear Effects 
(like Gear Dynamics, Friction Hystereses, Rubber Influence  
in Flexible Couplings, Backlash & Impacts, etc.) 

ü Presentation of Computer Results 

ü Note: It is planned that at 15:00 ï 16:00 (approx.) the participants  
of the rotordynamic workshop (see the description of this parallel  
session on Page 7) will join this course in order to discuss some typical  
practical examples presented by Mr. Victor Obeid. A final discussion  
with special " TVA Questions & Answers" is planned at the end of this day. 

 

 

Day 4 �± Special Seminar  

TORSIONAL VIBRATIONS 


