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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not requircd iri order
to conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a stana.rd.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure <npropriate notification and
participation in the developmental process and is designated as an API ste-dar. Questions concerning the
interpretation of the content of this publication or comments and questions concerr.'ng the procedures under which
this publication was developed should be directed in writing to the Di.=ctor of Standards, American Petroleum
Institute, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001. r. :quests for permission to reproduce or
translate all or any part of the material published herein should also.be ¢ ddressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or witi.drawn at least every five years. A one-time
extension of up to two years may be added to this review cycle' Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cat.'27 of API publications and materials is published
annually by API, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be suhmitiel to the Standards Department, API, 200 Massachusetts
Avenue, Suite 1100, Washington, DC 20001, steiu. rds\Qapi.org.
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API Standard Paragraphs Rotordynamic Tutorial: Lateral Critical Speeds,
Unbalance Response, Stability, Train Torsionals, and Rotor Balancing

1 Scope

1.1 Introduction

This document is intended to describe, discuss, and clarify the API Standard Paragraphs (SP) Section 6.8 which
outlines the complete lateral and torsional rotordynamics and rotor balancing acceptance program designed by API to
ensure equipment mechanical reliability. Background material on the fundamentals of these subjects (including
terminology) along with rotor modeling utilized in this analysis is presented for those unfamiliar with the subject.

The standard paragraphs are introduced with references to the appropriate background material to enhance the
understanding. This information is intended to be a primary source of information for this complex subject and is
offered as an introduction to the major aspects of rotating equipment vibrations that are addressed during a typical
lateral dynamics analysis. It is not intended to be a comprehensive guideline on the execution of rotordynamics
analyses but is intended to:

a) provide guidance on the requirements for analysis;

b) aid in the interpretation of rotordynamics reports;

c) provide guidance in judging the acceptability of results presented.
1.2 Organization
The document is divided into six sections:

1. Overview

2. Lateral Dynamic Analysis

3. Stability Analysis

4. Torsional Analysis

5. Balancing of Machinery

6. Standard Paragraphs

The individual sections have been prepared in a stand alone manner. As a result, necessary material may be
repeated in a succeeding section to provide sufficient clarity to the discussion.

Sections two through four have a parallel organization:
— Modeling criteria

— Analysis techniques and results

— Machine specific considerations

— Testing

— Applications and examples
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