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All standards, recommended practices, information reports, and bibliographies (collectively, “NFPA 
Documents”) are advisory only.  Use thereof by anyone for any purpose is entirely voluntary and in any 
event without risk of any nature to the National Fluid Power Association (NFPA), its officers, directors 
or authors of such work.  There is no agreement by or between anyone to adhere to any NFPA 
Document.  In formulating and approving NFPA Documents, NFPA and/or its councils and committees 
will not investigate or consider citations, references or patents which may or may not apply to such 
subject matter since prospective users of such NFPA Documents alone are responsible for establishing 
necessary safeguards in connection with utilization of such matters, including technical data, 
proprietary rights or patentable materials. 

The information and data contained in NFPA Documents has been obtained from sources believed to 
be reliable.  However, it should not be assumed that all acceptable or applicable sources of 
information, procedures, methods or techniques are contained in NFPA Documents, or that additional 
measures may not be required under certain circumstances or conditions. 

NFPA Documents and/or policies and procedures are subject to periodic review and may be changed 
without notice.  NFPA Documents are only current as of their publication date.  NFPA Documents, after 
publication, may be revised or withdrawn at any time and current information on all NFPA Documents 
may be received by calling or writing NFPA.  Additionally, the various codes and regulations referenced 
in NFPA Documents may be amended from time to time and it should not be assumed that the 
versions referenced therein are the most current versions of such codes and regulations.  Please 
consult the appropriate regulatory authorities for the most up-to-date versions. 

NFPA Documents imply a consensus of those substantially concerned with their scope and provisions 
and are intended as a guide to aid the manufacturer, the consumer and the general public.  The 
publication of NFPA Documents does not in any respect preclude anyone, whether they have 
participated in the development of or approved such NFPA Documents or not, from manufacturing, 
marketing, purchasing, or using of products, processes or procedures not conforming to the NFPA 
Documents.  NFPA Documents do 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. 

Participation by federal agency representative(s) or person(s) affiliated with the industry is not to be 
interpreted as government or industry endorsement of an NFPA Document(s). 

NOTICE 

NFPA Documents do 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 NFPA Documents.  NFPA 
Documents 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 NFPA Documents. 

This publication may not, in whole or in part, be reproduced, copied or disseminated, entered into or 
stored in a computer database or retrieval system, or otherwise utilized without the prior written 
permission of NFPA. 
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Foreword 

This Foreword is not part of National Fluid Power Association (NFPA) Recommended 
practice – Hydraulic fluid power – Fluids – Viscosity selection criteria for hydraulic motors 
and pumps, NFPA/T2.13.13-2002. 

On 20 May 1999, NFPA/T2.13 members reviewed a draft copy of the document and the 
Title, Scope and Purpose (TSP) for changes. Table 1 of draft no. 1 was not complete and 
members were to seek out additional manufacturers to be added to the table. 

On 23 September 1999, Mr. Herzog discussed the information he had tabulated to date and 
reviewed his presentation on viscosity selection criteria. Information from IMO, Oilgear, 
Danfoss, Dynex/Rivett and Poclain were to be added to the list of equipment builders. 
Members were asked to continue to add manufacturers’ viscosity recommendations to table 
1. Members also discussed shear stability, non-Newtonian fluids, viscosity index improvers 
and the possible impact of these properties on establishing viscosity recommendations. 

On 10 February 2000, Mr. Herzog reported that the data from equipment manufacturers 
had been collected and that the document was ready for review by the committee. 
Mr. Herzog also reported that this project was a paper and presentation at IFPE 2000’s 
National Conference on Fluid Power. 

On 18 May 2000, members reviewed draft no. 1, suggested a few editorial changes and 
approved a recommendation for general review.  

On 21 September 2000, members reviewed and resolved comments received from the 
general review ballot circulated 25 August 2000.  

At the 8 February 2001 NFPA/T2.13 meeting, Mr. Herzog reported that the commentators 
were contacted and changes arising from the ballot review were incorporated in the second 
general review draft, which was circulated to the committee via e-mail. However, not all 
members of the committee received a copy of the document, due to the size. A motion was 
approved for Headquarters to recirculate the second general review ballot via mail after 
Mr. Herzog updated several trade names that had recently changed.  

The third general review was circulated 5 September 2001 and closed 5 October 2001, with 
the tally totaling 11 approvals, zero disapprovals and two not voting. At the 8 January 2002 
Technical Board meeting, the Technical Auditor reported that the document development 
process has been followed. Technical Board members agreed to approve the NFPA/T2.13 
recommendation to circulate NFPA/T2.13.13-2002 for final ballot.  

Project group members who developed this standard: 

Steven N. Herzog 
Project Chair 
RohMax USA, Inc. 

Thelma E. Marougy 
Project Co-Chair 
Eaton Corporation 

Paul W. Michael 
Project Co-Chair 
Benz Oil 
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Paul Schacht 
Section Chair 
Bosch Rexroth Corporation–
Industrial Hydraulics 

Dave Prevallet 
Technical Auditor 
Prevallet Technical Services 

June VanPinsker 
Technical Coordinator 
National Fluid Power Association 

David Holt 
Exxon Mobil Research and Engineering 
Company 

Scott Lehman 
Parker Hannifin Corporation 
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Introduction 

Viscosity is one of the most important criteria in the selection of a hydraulic fluid. A hydraulic fluid whose viscosity is too 
low will cause low volumetric efficiency, fluid overheating and increased pump wear. A hydraulic fluid whose viscosity is 
too high will cause poor mechanical efficiency, difficulty in starting and wear due to insufficient fluid flow. Selecting a 
fluid with the proper viscosity requires an understanding of the low and high temperature requirements of different types 
of hydraulic components. The effects of mechanical shear on fluid viscosity must also be taken into consideration.  

This document aids users of hydraulic fluids in selecting a fluid with the proper viscosity by providing a compilation of 
minimum and maximum viscosity requirements specified by a number of manufacturers of hydraulic pumps and 
motors. Once the user determines the fluid operating temperature range, the user will be able to use the method 
described in this document to select a hydraulic fluid with the proper viscosity. Selecting a hydraulic fluid with the proper 
viscosity will improve the efficiency and life of hydraulic equipment. 
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Recommended practice – Hydraulic fluid power – Fluids – Viscosity 
selection criteria for hydraulic motors and pumps  

1 Scope 

This document covers viscosity selection criteria for hydraulic fluids used with hydraulic motors and pumps in industrial 
and mobile systems. 

2 Normative references (1), (2), (3) 

The following normative documents contain provisions which, through reference in this text, constitute provisions of this 
NFPA document. For dated references, subsequent amendments to, or revisions of, any of these publications do not 
apply. However, parties to agreements based on this NFPA document are encouraged to investigate the possibility of 
applying the most recent editions of the normative documents indicated below. For undated references, the latest 
edition of the normative document referenced applies. NFPA maintains registers of currently valid NFPA Standards. 
Standards development organization contact information and links can be found on the NFPA website (www.nfpa.com). 

ASTM D 341 (latest edition), Standard Viscosity – Temperature Charts for Liquid Petroleum. 

ASTM D 2983 (latest edition), Standard Test Method for Low-Temperature Viscosity of Automotive Fluid Lubricants 
Measured by Brookfield Viscometer. 

ASTM D 5621 (latest edition), Standard Test Method for Sonic Shear Stability of Hydraulic Fluid. 

ASTM D 6080 (latest edition), Standard Practice for defining the Viscosity Characteristics of Hydraulic Fluids. 

ISO 3448 (latest edition), Industrial liquid lubricants – ISO viscosity classification. 

ISO 5598 (latest edition), Fluid power systems and components – Vocabulary. 

3 Definitions 

For the purposes of this recommended practice, the terms and definitions given in ISO 5598 and the following apply:  

3.1 viscosity: A fluid’s resistance to flow. 

3.2 dynamic viscosity: Viscosity measured under force-induced flow. Scientifically, dynamic or absolute viscosity 
is the ratio of the shearing stress to the shear rate of the fluid. The cgs unit for dynamic viscosity is cm⋅s/g, which is 
commonly known as a centipoise [mPa⋅s (cP)]. 

3.3 kinematic viscosity: Viscosity measured under gravity-induced flow. Scientifically, kinematic viscosity is the 
ratio of the absolute viscosity to the mass density of the fluid. The kinematic viscosity is commonly expressed as mm2/s 
in metric units, corresponding to the commonly used centistoke (cSt) unit. 

3.4 Newtonian fluid: Fluid whose viscosity is constant over all values of shear stress and/or shear rate, for 
example, a petroleum base oil. 
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