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Foreword

This publication, Automotive Lubricant Testing and Advanced Additive Development,
contains peer reviewed papers from the above symposium, organized by committee
D02, in December, 2006 at Lake Buena Vista, Florida. This symposium was in conjunc-
tion with the D02 sub-committee “Fuels and Lubricants”. The symposium Co-Chairs
were Dr. Simon Tung, General Motors, Warren, MI, Mr. Bernard Kinker, Rhomax, USA,
Horsham, PA, and Dr. Mathias Woydt, BAM, Federal Institute for Materials Research and
Testing, Berlin, Germany.
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Overview
This book represents the work of several authors at the 1st Symposium organized by D02 to focus
on automotive lubricant testing and advanced additive development. This symposium was held at
Lake Buena Vista, Florida, in conjunction with the meeting in December 2006 of the ASTM D02
sub-committee “Fuels & Lubricants”.

In order to help automotive industry meet lower emission standards, higher fuel economy goals,
and loger drain intervals associated with a minimization of any adverse effects of lubricants to
the environment, the petroleum industries and the additive suppliers are developing low SAPS
�sulfated ash, phosphorus and sulfur� and high tribological performance lubricants to meet these
challenges. New developments in powertrain system design and advanced additive formulation
are essential in addressing these problems. This ASTM symposium has provided an outstanding
forum to discuss how OEMs and lubricant companies are solving real engineering problems to
increase fuel economy and meet emissions legislation together. This symposium publication is
focused on both the chemical and tribological aspects of the functional performance of automo-
tive lubricant and testing. In this symposium, recent advances in additive and base oil chemistry
and function have been covered in details; product formulation for engine performance and the
link between additive chemistry and emissions have been discussed. Tribological performance
issues such as fuel economy retention, wear protection and friction reduction as well as their
retention over drain, engine durability, and future challenges, including advanced powertrain
developments, new lubricant test methods outside of the application, lubricant formulations, and
correlation between lubricant formulation and engine performance are the key subjects.

Papers and presentations are targeted to provide a comprehensive overview of various lubrication
test methods for a typical engine system including the oxidation tests for screening antioxidants
and base oils, bench wear tests, engine sequence test development, and oil condition monitoring
techniques, as well as the major technical issues on lubricant degradation and the surface mecha-
nisms of ZDDP tribofilms interacted with advanced DLC coatings.

Several papers describes the low SAP lubricant development and testing, the impact of additive
and base oil on engine oil characteristics, the current industrial standard tests methods for
lubricant oxidation stability, surface pitting, and alternative engine oil development. Some of the
papers discuss the synergistic effects of lubricant additive formulation and surface coatings while
others concentrated on the coverage of various surface engineering applicators in practice.
This particular surface engineering area continues to be the major activity of many industrial
researchers.

As in the past ASTM lubricant symposium lubricant formulation technology was always a
critical focus theme. This ASTM symposium was no exception. The diversity demonstrated in
this symposium exemplified the critical role of the lubricant formulation issues which was
influenced by recent automotive hardware changes. Papers ranged from a discussion of low SAP
lubricants and validation of oxidation stability for factory fill and alternative engine oils used in
new automotive emission system. Impact of emission regulations and hardware changes on
lubricant formulations also was discussed this symposium. In addition, the additive development
addressing surface interaction studies between advanced materials and lubricants plays an im-
portant role for automotive hardware changes.
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On the behalf of all editors and chairs, we would like to thank the outstanding contributions from
all authors and speakers in this symposium for making our 1st automotive lubricant testing and
additive development symposium very successful. Thank you for your participation. We hope we
will organize another symposium in the near future.

Dr. Simon Tung
General Motors

Warren, MI

Mr. Bernard Kinker
Rhomax, USA

Horsham, PA

Dr. Mathias Woydt
BAM, Federal Institute for Materials Research and Testing

Berlin, Germany
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