ASTM INTERNATIONAL
Manual

Fuels and Lubricants
Handbook: Technology,
Properties, Performance,

and Testing
2nd Edition

Editor
George E. Totten

Section Editors
Rajesh J. Shah
David R. Forester



Sk

i’

ASTM INTERNATIONAL

George E. Totten, Editor
Rajesh J. Shah and David R. Forester, Section Editors

Fuels and Lubricants Handbook:
Technology, Properties,
Performance, and Testing

2nd Edition

ASTM Stock Number: MNL37-2ND

ASTM International

100 Barr Harbor Drive

PO Box C700

West Conshohocken, PA 19428-2959

Printed in U.S.A.



Library of Congress Cataloging-in-Publication Data

Names: Totten, George E., editor. | Shah, Rajesh J., editor. | Forester,
David R., editor.
Title: Fuels and lubricants handbook : technology, properties, performance,
and testing / [edited by] George E. Totten, Rajesh J. Shah, David R.
Forester.
Description: 2nd edition. | West Conshohocken, PA : ASTM International, [2019]
Identifiers: LCCN 2019011813 | ISBN 9780803170896
Subjects: LCSH: Fuel—Testing—Methodology. | Fuel—Analysis. | Lubrication
and lubricants—Analysis.
Classification: LCC TP321.F84 2019 | DDC 662/.6—dc23
LC record available at https://lccn.loc.gov/2019011813
Copyright © 2019 ASTM International, West Conshohocken, PA. All rights reserved. This material may not be reproduced or copied, in whole or in part, in any
printed, mechanical, electronic, film, or other distribution and storage media, without the written consent of the publisher.

Photocopy Rights

Authorization to photocopy items for internal, personal, or educational classroom use, or the internal, personal, or educational classroom use of specific
clients, is granted by ASTM International provided that the appropriate fee is paid to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA
01923, Tel: (978) 646-2600; http://www.copyright.com/

Publisher:

ASTM International

100 Barr Harbor Drive

PO Box C700

West Conshohocken, PA 19428-2959
Phone: (610) 832-9585 Fax: (610) 832-9555

ISBN 978-0-8031-7089-6
ISBN-EB: 978-0-8031-7090-2

ASTM Stock Number: MNL37-2ND
DOI:10.1520/MNL37-2ND-EB

ASTM International is not responsible, as a body, for the statements and opinions advanced in the publication. ASTM International does not endorse any
products represented in this publication.

Printed in Minneapolis, MN
September 2019



Foreword

THIS PUBLICATION, Fuels and Lubricants Handbook: Technology, Properties, Performance, and
Testing, 2nd Edition, was sponsored by ASTM Committee D02 on Petroleum Fuels and Lubricants and
edited by George E. Totten (G. E. Totten & Associates, LLC, Seattle, WA). The section editors were Rajesh
J. Shah (Koehler Instrument Company, Holtsville, NY) and David R. Forester (Fuel Quality Services,
Inc., Flowery Branch, GA). This publication is Manual 37: 2ND of ASTM’s manual series.
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Preface

The original objective of ASTM’s Fuels and Lubricants Handbook:
Technology, Properties, Performance, and Testing was to provide an
extensive, in-depth, well-referenced manual on fuels and lubri-
cants. Although the primary focus of this handbook is on petro-
leum fluids, there is also coverage of nonpetroleum materials such
as synthetic lubricants, vegetable oils, and ionic fluids when they
may be used as functional alternatives to their petroleum
counterparts.

The ASTM Fuels and Lubricants Handbook: Technology,
Properties, Performance, and Testing, First Edition was published
in 2003 and it contained 38 chapters. Although still widely used
throughout the world as an internationally recognized standard
reference text, after 15 years it was vital that it be updated. This was
the primary goal of the current edition of the book. The chapters

contained in Fuels and Lubricants Handbook: Technology,
Properties, Performance, and Testing, Second Edition have been
updated and, in most cases, rewritten. Furthermore, the addition
of new chapters represents a significant increase in the breadth and
depth of coverage, reflecting the continuing vital importance of
petroleum technology. Topics covered in the 49 chapters contained
in this book include an overview of general material production,
fuels, lubricants, greases, nonpetroleum process fluids, ionic fluids,
and testing.

With the revised and updated material, in addition to sub-
stantially expanded coverage, we expect that the ASTM Fuels and
Lubricants Handbook: Technology, Properties, Performance, and
Testing, Second Edition will continue its tradition as a prominent
international academic and industrial reference.

Xi
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