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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
manufacturer, 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 manufacturing, 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, merchantability 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
advertising, 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 or 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 recommendation, 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CAUTION NOTICE: This American National Standard may be revised or withdrawn at any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 reaffirm, revise, or withdraw this standard no later than five (5) years from the date
of publication. Information on this and other FLUID POWER standards may be obtained by
calling or writing the National Fluid Power Association, 3333 North Mayfair Road,
Milwaukee, WI 53222-3219, (414) 778-3344.

Suggestions for improvement gained in the use of this standard will be welcome. They
should be sent to the National Fluid Power Association, 3333 North Mayfair Road,
Milwaukee, WI 53222-3219.

Any part of this standard may be quoted. Credit lines should read: Extracted from the
national industry standard Hydraulic fluid power — Valves — Pressure differential-flow
characteristic — Method of measuring and recording, ANSI/(NFPA)T3.5.28 R1-1997
(R2004).
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Foreword

This Foreword is not part of American National Standard, Hydraulic fluid power — Valves

— Pressure differential-flow characteristic — Method of measuring and reporting (Revision
to ANSI/B93.49M-1980), ANSI/(NFPA)T3.5.28 R1-1997.

The Hydraulic Valve Section, T3.5, met on 21 September 1994 and a recommendation
was made to revise this standard. The document will be updated to revise the reference
and add other information.

At the 8 February 1995 meeting of T3.5, the proposed TSP was reviewed and approved.
Zilek Liberfarb (Fluid Power Systems, Inc.) agreed to serve as Project Chairman.

The TSP was approved by the Technical Board at their 13 April 1995 meeting.

Draft No. 1 was prepared by NFPA's Technical Staff and forwarded to Project Chairman
Liberfarb for his review. Mr. Liberfarb reviewed the draft and forwarded changes to
Headquarters on 19 April 1995. Headquarters’ incorporated the changes it the document
and Draft No. 2 was attached to the T3.5's meeting agenda dated 24 May 1885. It was
voted to send this document out for General Review at the 24 May 1995 T3.5 meeting.

The document was updated at Headquarters and sent out for General Review on 17 July
1995. The General Review closed on 29 August 1995 with comments from five companies.
Letters to the commentators were sent out on 19 December 1995. At the 14 February 1996
T3.5 meeting, Mr. Liberfarb stepped down and Project Chairman and Ronald Rueter,
Hydraforce, Inc., agreed to serve as Project Chairman. T3.5 was mail balloted on 27 March
1996 for approval to put this document on the Technical Board agenda for approval to
Ballot. At the 11 April 1996 Technical Board meeting T2.5.28 R1 was granted approval to
Ballot.

The document was sent out for Ballot on 24 May 1996. Balloting closed on 15 July 1996
with four approval comments. Three commentators had already signed off and their
changes incorporated into the document. On 22 July 1996 the numbering was corrected in
the document due to a phone call from the fourth commentator. The updated document
was received at headquarters on 15 November 1996. The document was granted final
approval at the 5 December 1996 Technical Board meeting.

Project Group Members who developed this standard.

Ronald Rueter Wayland Tenkku

Project Chairman Section Chairman
Hydraforce, Inc. Sun Hydraulics Corp.
Zilek Liberfarb Thomas Weinkauf

Past Project Chairman Section Vice Chairman
Hydraforce, Inc. Daman Products Co., Inc.
Richard McAfee Thomas Wanke

Section Secretary Technical Auditor

Vickers, Inc. Milwaukee School of Engineering
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Jean Flesch
Technical Coordinator
National Fluid Power Association

Shirley C. Seal

Manager of Standards Development -
Industry/National

National Fluid Power Association

On 17 December 1996, ANSI/(NFPA)T3.5.28 R1 was submitted to ANSI Committee B93
for Ballot. Balloting closed with no negative ballots. Final approval was grated to this

document on 17 April 1997.

The membership roster of Standards Committee B93 at the time of Ballot:
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Probir K. Chatterjea
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Greg Gordon

Ray Hanley

Bernard Larson
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James J. Staczek

Fluid Sealing Association
Stephen B. Chapman
Robert Ecker (alternate)

Material Handling Institute
Jack C. McPherson

National Fluid Power Association
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William Wilkerson

National Machine Tool Builders'
Association
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US Department of Defense
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Dennis Bonacorsi
Logan Mathis

Individual Members
John Eleftherakis
Russ Henke
Richard Pettibone
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On 29 June 2004, ANSI/(NFPA)T3.5.28 R1-1997 was submitted to ANSI Committee B93
for ballot to reaffirm. Balloting closed on 13 August 2004 with no negative votes.
ANSI/(NFPA)T3.5.28 R1-1997 (R2004) was approved by ANSI's Board of Standards
Review on 15 December 2004.

The membership roster of Standards Committee B93 at the time of ballot:

Jack C. McPherson Material Handling Institute

Chair Jack C. McPherson

Jenna Wetzel Milwaukee School of Engineering
Secretary Thomas S. Wanke

American Society of Agricultural Motion Industries

Engineers Larry Kuziak

Scott Cedarquist

National Fluid Power Association
Compressed Air & Gas Institute John F. Berninger
John Addington

Individual Members

Eaton Corporation Dennis Bonacorsi
Jerry Carlin

Individual Members
Fluid Power Society John Montague
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under
pressure within an enclosed circuit. Hydraulic valves are required to modulate or direct the
pressure and/or flow through the system. These valves must operate with some desired
efficiency criterion; the pressure differential-flow characteristics (commonly called pressure
drop) is an important consideration in establishing a valve's ability to meet this criterion.
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ANSI/(NFPA)T3.5.28 R1-1997 (R2004)

Hydraulic fluid power — Valves — Pressure
differential-flow characteristic — Method of measuring
and reporting

1 Scope

1.1 This standard includes:

—the determination of the pressure differential-flow characteristics of any fluid power valve;
—a uniform method of presenting the test data;

—standardized information for conducting comparative tests.

1.2 This standard is intended to:

—provide a uniform laboratory procedure for measuring the pressure losses associated with any given flow path in a
hydraulic valve;

—provide a standard means of reporting the pressure losses measured;

—establish uniform specified values for comparing the pressure losses of different valve designs.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this document.
At the time of publication, the editions indicated were valid. All documents are subject to revision, and parties to
agreements based on this document are encouraged to investigate the possibility of applying the most recent editions
of the documents indicated below. NFPA maintains registers of currently valid NFPA/ANSI standard.

ANSI/B93.2-1986, Fluid power systems and products — Glossary.

ISO 4411:1986, Hydraulic fluid power — Valves — Determination of pressure differential/flow characteristics.

ISO 1000:1992, S/ units and recommendations for the use of their multiples and of certain of their units.

ANSI/(NFPA)T2.12.1-1993, Hydraulic fluid power — Systems and products — Method of measuring average steady-
state pressure.

ANSI/(NFPA)T2.12.10-1993, Recommended practice — Hydraulic fluid power — Systems and products — Testing
general measurement principles and tolerances.

ANSI/IEEE 268-1992, Metric Practice.

ISO 1219-1:1991, Fluid power systems and components — Graphic symbols and circuit diagrams — Part 1: Graphic
symbols.

ASTM/D 445-1988, Standard Test Methods for Kinematic Viscosity and Opaque Liquids.
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