This is a preview of "ANSI/ISA 96.03.01-20...". Click here to purchase the full version from the ANSI store.

Standards Setting the Standard for Automation™
Certification

ISA Education & Training

Publishing

Conferences & Exhibits

AMERICAN NATIONAL STANDARD

ANSI/ISA-96.03.01-2019

Guidelines for the Specification of Heavy
Duty Pneumatically Powered Quarter Turn
Scotch Yoke Valve Actuators

Approved 3 February 2020

NOTICE OF COPYRIGHT

This is a copyright document and may not be copied or
distributed in any form or manner without the permission of
ISA. This copy of the document was made for the sole use of
the person to whom ISA provided it and is subject to the
restrictions stated in ISA’s license to that person.

It may not be provided to any other person in print,
electronic, or any other form. Violations of ISA’s copyright
will be prosecuted to the fullest extent of the law and may
result in substantial civil and criminal penalties.


https://webstore.ansi.org/Standards/ISA/ANSIISA9603012019?source=preview

This is a preview of "ANSI/ISA 96.03.01-20...". Click here to purchase the full version from the ANSI store.

ANSI/ISA-96.03.01-2019

Guidelines for the Specification of Heavy Duty Pneumatically Powered Quarter Turn Scotch Yoke
Valve Actuators

ISBN: 978-1-64331-074-9

Copyright © 2019 by ISA. All rights reserved. Not for resale. Printed in the United States of
America. No part of this publication may be reproduced, stored in a retrieval system, or transmitted
in any form or by any means (electronic mechanical, photocopying, recording, or otherwise),
without the prior written permission of the Publisher.

ISA

67 T.W. Alexander Drive

P.O. Box 12277

Research Triangle Park, North Carolina 27709


https://webstore.ansi.org/Standards/ISA/ANSIISA9603012019?source=preview

This is a preview of "ANSI/ISA 96.03.01-20...". Click here to purchase the full version from the ANSI store.

-3- ANSI/ISA-96.03-01-2019

PREFACE

This preface, as well as all footnotes and annexes, is included for information purposes and is not
part of ANSI/ISA-96.03-01-2019.

This document has been prepared as part of the service of ISA toward a goal of uniformity in the
field of instrumentation. To be of real value, this document should not be static but should be
subject to periodic review. Toward this end, the Society welcomes all comments and criticisms and
asks that they be addressed to the Secretary, Standards and Practices Board; ISA; 67 T.W.
Alexander Drive; P. O. Box 12277; Research Triangle Park, NC 27709; Telephone (919) 549-8411;
Fax (919) 549-8288; E-mail: standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards. The Department is further aware of the benefits to USA
users of ISA standards of incorporating suitable references to the Sl (and the metric system) in
their business and professional dealings with other countries. Toward this end, this Department
will endeavor to introduce Sl-acceptable metric units in all new and revised standards,
recommended practices, and technical reports to the greatest extent possible. IEEE/ASTM SI 10,
American National Standard for Metric Practice, and future revisions, will be the reference guide
for definitions, symbols, abbreviations, and conversion factors.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and
interests in the development of ISA standards, recommended practices, and technical reports.
Participation in the ISA standards-making process by an individual in no way constitutes
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended
practices, and technical reports that ISA develops.

CAUTION — ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT,
AND ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING
FROM THE USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE
VALIDITY OF ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS,
IS ENTIRELY THEIR OWN RESPONSIBILITY.

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF
THIS DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE
GRANTING OF A LICENSE ON A WORLDWIDE, NONDISCRIMINATORY BASIS, WITH A FAIR
AND REASONABLE ROYALTY RATE AND FAIR AND REASONABLE TERMS AND
CONDITIONS. FOR MORE INFORMATION ON SUCH DISCLOSURES AND LETTERS OF
ASSURANCE, CONTACT ISA OR VISIT WWW.ISA.ORG/STANDARDSPATENTS.

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER
OF ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING
PATENTS OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR
CONDUCTING INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, OR
DETERMINING WHETHER ANY LICENSING TERMS OR CONDITIONS PROVIDED IN
CONNECTION WITH SUBMISSION OF A LETTER OF ASSURANCE, IF ANY, OR IN ANY
LICENSING AGREEMENTS ARE REASONABLE OR NONDISCRIMINATORY.

ISA REQUESTS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER.
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ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS,
OPERATIONS, OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE
USER’S PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED
SAFETY AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT.

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE
AFFECTED BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET
ADDRESSED THE POTENTIAL ISSUES IN THIS VERSION.

ISA (www.isa.org) is a nonprofit professional association that sets the standard for those who apply
engineering and technology to improve the management, safety, and cybersecurity of modern
automation and control systems used across industry and critical infrastructure. Founded in 1945,
ISA develops widely used global standards; certifies industry professionals; provides education
and training; publishes books and technical articles; hosts conferences and exhibits; and provides
networking and career development programs for its 40,000 members and 400,000 customers
around the world.

ISA owns Automation.com, a leading online publisher of automation-related content, and is the
founding sponsor of The Automation Federation (www.automationfederation.org), an association
of nonprofit organizations serving as “The Voice of Automation.” Through a wholly owned
subsidiary, ISA bridges the gap between standards and their implementation with the ISA Security
Compliance Institute (www.isasecure.org) and the ISA Wireless Compliance Institute
(www.isa100wci.org).
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1 Scope

This standard provides general requirements for the development of specifications for pneumatic
scotch yoke actuators.

This document applies to actuators with a maximum allowable operating pressure (MAOP) of 250
psig with a compressed gas (i.e., instrument air).

2 Purpose

The purpose of this standard is to provide guidance to assist the user in specifying pneumatic
scotch yoke actuators.

3 Definitions

For the purpose of the definitions below it is assumed that yoke rotation at start stroke is clockwise
when viewed from the top of the actuator (i.e., looking down at valve stem).

3.1

scotch yoke actuator

an actuator that employs a scotch yoke mechanism to convert the linear motion of a piston into
part-turn rotational motion

3.2

scotch yoke mechanism

a device that employs a sliding pin in a yoke such that the effective moment arm is constantly
changing. The moment arm is longest at the start and end of each part-turn motion.

3.2.1
symmetrical scotch yoke
symmetric yokes allow for produced equal torque at both the start (break) and end positions

Figure 1 — Symmetric yoke

3.2.2

canted scotch yoke

canted yokes are a variation where the actuator is biased to deliver more torque at one extremity
of stroke. Use of canted torque arms can reduce the cost, weight, and size of the actuator, where
the valve torque demand is highest at one end of stroke (i.e., break to open and/or reseat to close).
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