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AMERICAN NATIONAL STANDARD

This American National Standard is one of more than 10,000 standards approved as American
National Standards by the American National Standards Institute. On 24 August 1966, the ASA
was reconstituted as the USA Standard Institute; on October 1969, the USASI changed its name
to the American National Standards Institute. Standards formerly designated as ASA or USASI are
now designated as ANSI Standards. There is no change in their index identification or technical
content.

An American National Standard implies a consensus of those substantially concerned with its
scope and provisions. An American National Standard is intended as a guide to aid the manufac-
turer, the consumer and the general public. The existence of an American National Standard does
not in any respect preclude anyone, whether they have approved the standard or not, from manu-
facturing, marketing, purchasing or using products, processes or procedures not conforming to the
standard. An approved ANSI Standard does not constitute or indicate a warranty of any sort,
express or implied, including but not limited to a warranty or representation as to quality, mer-
chantability or fitness for a particular use or purpose. American National Standards are subject to
periodic review and users are to obtain the latest editions. Producers of goods made in conformity
with an American National Standard are encouraged to state on their own responsibility in adver-
tising, promotional material or on tags or labels that the goods are produced in conformity with
particular American National Standards.

NOTICE: An approved ANSI standard does not express or imply any judgment, certification or
endorsement of or with respect to, the safety, design or performance of any product, component,
or its use.

NFPA does not examine, investigate, test, recommend, or certify the design, use of safety of any
product or component, even those which may incorporate one or more ANSI standards. Approved
ANSI standards therefore have no application to and do not express or imply any recommenda-
tion, representation or warranty, with respect to the safety, design, use, performance, or functional
interchangeability of components or products which incorporate ANSI standards.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time.
The procedures of the American National Standards Institute require that action be taken to reaf-
firm, revise, or withdraw this standard no later than five (5) years from the date of publication.
Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute, 11 West 42nd Street, 13th Floor, New
York, NY 10036-8002, (212) 642-4900. Information on this and other FLUID POWER standards
may also be obtained by calling or writing the National Fluid Power Association, 3333 North May-
fair Road, Milwaukee, W1 53222-3219, (414) 778-3363.

Suggestions for improvement gained in the use of this standard will be welcome. They should be
sent to the American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY
10036-8002.

Any part of this standard may be quoted. Credit lines should read: Extracted from American Na-
tional Standard Hydraulic fluid power — Cylinders — Cushion performance, ANSI/(NFPA)T3.6.59-
1993.
Published by
NATIONAL FLUID POWER ASSOCIATION, INC.
Copyright 1993 by the National Fluid Power Association, Inc.
Printed in USA


https://webstore.ansi.org/Standards/NFPA-Fluid/ANSINFPAT3591993R2001?source=preview

This is a preview of "ANSI/(NFPA)T3.6.59-1...". Click here to purchase the full version from the ANSI store.

Foreword

This foreword is not part of American National Standard
Hydraulic fluid power — Cylinders — Cushion performance,
ANSI/(NFPA)T3.6.59-1993.

At the 16 March 1988 meeting of the Cylinder Section
(T3.6) it was recommended that a document be initiated
dealing with cushion performance. John Harding (Hydro-
Line Mfg.) agreed to serve as project chairman. On 17 May
1989 a TSP was presented to the Cylinder Section for their
approval. It was recommended by the section to alter the
abbreviated title to “Hydraulic Cylinder Cushion Perfor-
mance” and the word “performance” in the Purpose section
be replaced by “suitability”. The Cylinder Section approved
the revised TSP and recommended that it be submitted to
the NFPA Technical Board for approval. On 15 June 1989
the Technical Board concurred with the Cylinder Section
and granted approval of the TSP.

At the 16 August 1989 meeting of the Cylinder Section,
John Harding resigned as project chairman. Richard Schink
(Hydro-Line Mfg.) agreed to serve as project chairman.

On 15 November 1989 Chairman Schink (Miller Fluid
Power Corp., company affiliation has changed) reported
that the project was progressing well. A working draft was
prepared and discussed by the project group on 21 March
1990. It was recommended that the document be submitted
to NFPA headquarters for processing. This draft will be
submitted to the Cylinder Section for discussion at their 22
August 1990 meeting. If approved by the Section it will be
submitted for general review.

On 22 August 1990 the Cylinder Section concurred with the
project group's recommendation to submit the document for
general review. NFPA's Technical Staff prepared the docu-
ment for General Review on 19 October 1990.

The General Review closed with comments from two com-
panies. These editorial changes were incorporated into the
document. At the 13 November 1991 meeting, T3.6 agreed
to send the document to the Technical Board for approval
to ballot.

The Technical Board met on 16 January 1992 and ap-
proved T3.6.59 for ballot. NFPA Headquarters prepared the
document for ballot and it was sent out 29 January 1992,

The ballot closed 10 March 1992 with two negatives. Proj-
ect Chairman Schink (Vickers, Inc., company affiliation has
changed) discussed the negative comments with both com-
mentators and made minor changes to the document. Both
negatives were changed to approvals by 4 June 1992.

The Technical Board granted final approval on 17 Septem-
ber 1992.

Project Group members who developed this standard:

Richard Schink
Project Chairman
Vickers, Inc.

Donald Selke
Section Chairman
The Sheffer Corp.

Paul Gies
Section Vice Chairman
Vickers, inc./T-J Division

E. Wayne Hays
Section Secretary
Bimba Manufacturing Co.

David Prevallet
Technical Auditor
Dana Corp.

Linda E. Gasso
Technical Coordinator
National Fluid Power Association

Shirley C. Seal

Manager of Standards Development
Industry/National

National Fiuid Power Association

Lido Boni
Parker Hannifin Corp.

Eric Johnston*
S-P Manufacturing

Gregory Pesch
Hanna Corp.

*Company affiliation has changed

On 16 October 1992, ANSI/(NFPA)T3.6.59 was submitted
to ANSI Committee B93 for Ballot. Balloting closed on 21
December 1992 with no negative comments.

ANSI/(NFPA)T3.6.59 was approved by ANSI's Board of
Standards Review on 22 March 1993.
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The membership roster of Standards Committee B93 at the

time of ballot:

Jack C. McPherson
Chairman

Daniel B. Shore
Vice Chairman

Shirley C. Seal
Secretary

American Soclety of Agricultural Engineers
David L. Newcom

Compressed Air & Gas Institute
David E. Bonn .
John Addington (alternate)

Fluid Controls Institute
Jude Pauli
E. C. Rutter (alternate)

Fluid Power Distributors Association, Inc.
Thomas Neff

Fluld Power Society
William Adsit

Probir K. Chatterjea
Art DesMarais |lI
Greg Gordon

Ray Hanley

Bernard Larson

Jim Morgan (alternate)
Paul Prass

N. Pliny Smith
James J. Staczek

Material Handling Institute
Jack C. McPherson

National Fluid Power Association
Bruce McCord

David Prevallet

Paul Schacht

William Wilkerson

National Machine Tool Builders’ Association
John B. Deam

US Department of Defense
Wayne K. Wilcox

Company Members
Don McGeachy

John Welker (alternate)
Logan Mathis

Individual Members
John Eleftherakis
William Jones
Zdenek J. Lansky
A. O. Roberts
Daniel B. Shore
William L. Snyder
Vince Torrusio
Jack Walrad

Tom Wanke
James C. White
Frank Yeaple
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ANSI/(NFPA)T3.6.59-1993

Hydraulic fluid power — Cylinders — Cushion

performance

0 Introduction

In hydraulic fluid power systems, power is transmitted and
controlled through a liquid under pressure within an en-
closed circuit.

Standardization of presentation of cushion information will
allow users to better apply cylinders and compare various
company's products. This standard would be used by indi-
vidual manufacturers to establish cushion capabilities if the
stated assumptions are taken into account.

1 Scope

1.1 This standard defines maximum energy absorption
guidelines for ANSI/B393.15.

1.2 This standard will develop a method of presenting hy-
draulic cushion suitability.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this ANSI doc-
ument. At the time of publication, the editions indicated
were valid. All documents are subject to revision, and par-
ties to agreements based on this ANSI document are en-
couraged to investigate the possibility of applying the most
recent editions of the documents indicated below. NFPA
maintain registers of currently valid NFPAJANSI standards.

ANS|/B93.2-1986, Fluid power systems and products -
Glossary.

ANSI/B93.15-1981, Fluid power systems and products -
Square head industrial cylinders - Mounting dimensions.

3 Terms
For definition of terms used, see ANSI/B93.2.

4 Key assumptions and limitations

These assumptions provide either ideal or arbitrary pafam-
eters for determining maximum cushion performance. Ac-
tual performance may be different than determined by
these methods if assumptions are not maintained. The effi-
ciency factors may also vary with application differences.

4.1 Maximum cushion pressure is 150% of rated pressure.

4.2 The cushion achieves constant deceleration - pressure
is constant for the length of the cushion plunger.

4.3 The upper limit of velocity is 18 in/sec.

4.4 |f velocity is below 4 infsec the cushions become inef-
fective on smaller sizes.

4.5 Friction force is zero.

4.6 The cylinder is used in a linear system - not for rotary
applications.

4.7 Fluid viscosity is equivalent to 25 centistokes.

4.8 Drive pressure is equal to the system relief valve set-
ting.

4.9 Cushion adjustment screws may be provided to tune
cushion performance within limits.

4.10 Each manufacturer is to adjust the reported energy
absorbing potential of his own product with an efficiency
factor to reflect characteristics of their cushion design com-
pared to ideal cushion performance.
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