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The automotive lubricants arena has undergone significant changes since the first
edition of this book was published in 1996. Environmental concerns, particularly
reagarding improvement of ar quality have been important in recent years, Reduced
emmissions are directly related to changes in lubricant specifications and quality, and
the second edition of the Automotive Lubricants Reference Book reflects the urgency of
such matters by including updated and expanded detail. This second edition also
considers the recent phenomenon of increased consolidation within the oil and
petroleum additive arenas, which has resulted in fewer poeple for research,
devlopment, and implementation, along with fewer competing companies. After
reviewing the first edition the authors have fully reviewed and updated the information
to fit in with the changes in technology and markets. Chapters include Introduction and
Fundamentals Constituents of Modern Lubricants Crankcase Oil Testing Crankcase Oil
Quality Levels and Formulations Practical Experiences with Lubricant Problems
Performance Levels, Classification, Specification, and Approval of Engine Lubricants.
Other Lubricants for Road Vehicles Other Specialized Oils of Interest Blending,
Storage, Purchase, and Use Safety Health, and the Environment The Future.
Tribology of Reciprocating Engines documents the proceedings of the 9th Leeds-Lyon
Symposium on Tribology held at the University of Leeds, England on September 7-10,
1982. This book emphasizes advances in the working principals of the tribological
components that operate with relative motion. The topics discussed include the
dynamic analysis of engine bearing systems, measurement of oil film thickness in
diesel motor main bearings, and temperature variations in crankshaft bearings. The
theoretical and experimental study of ring-liner friction, tribology in the cylinders of
reciprocating compressors, and lubricant properties in the diesel engine piston ring
zone are also described. This text likewise considers the metallurgy of scoring and
scuffing failure, impact of oil contamination on wear and energy losses, and role of
tappet surface morphology and metallurgy in cam/tappet life. This compilation is a good
reference for triblogists, lubrication engineers, and specialists researching on
reciprocating engines.
This comprehensive resource discusses all the major aspects of automotive and engine
lubrication - presenting state-of-the-art advances in the field from both research and
industrial perspectives. This book should be of interest to mechanical, lubrication and
automotive engineers, automotive and machinery designers as well as undergraduate
and graduate students in these fields. Written by over 100 experts from 16 countries, it
reviews the methods devloped to measure bearing film thickness and the correlations
that have been calculated between film thickness and viscosity, introduces a physio-
mechanical model to explain the role played between the detergency phenomenon for
engines by the internal stress developed in the film during its gels state, considers the
factors affecting oil consumption and the tests created to ensure acceptable levels of
service in the field under ardous operating conditions, details lubricant specification for
farm tractors as well as technical aspects of the compromises to consider in attempting
rationalization, examines the function, use and application of automatic transmission
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fluids and the requirements, test procedures and original equipment manufacturers'
specifications. Containing more than 675 literature references and over 650 drawings,
photographs and equations.
DISCUSSION IN THIS CHAPTER PERTAINS TO combustion engine lubricants. The
chemistry and technology of these lubricants are presented along with United States
and European performance specifications and the process of establishing them. In
order to facilitate understanding, various types of internal combustion engines and their
operation are described. The chapter also addresses the current topics of fuel
economy, emissions control, and extended service intervals. The chapter is concluded
by citing examples of several engine oil formulations. Engine lubricants, or engine oils,
are designed for use in internal combustion engines. Modern engines operate on a
wide variety of fuels and in environments that involve temperature extremes; hence
their lubrication is quite complex. A combustion engine lubricant must possess
attributes to help it perform the following functions effectively. 1. Permit Easy Starting: It
must have low viscosity at low temperatures and be pumpable, so as to instantaneously
reach the engine parts that need lubrication. This is an important attribute since most of
the engine wear occurs during the start-up, primarily due to lubricant starvation. 2.
Maintain Adequate Viscosity at High Temperatures: This is important because most oils
experience a decrease in viscosity at high temperatures, such as those in and around
the combustion engine. If the viscosity of the oil drops too far; the lubricant loses its
ability to form the lubricating film of the appropriate thickness, which will permit metal-
to-metal contact and wear will ensue. 3. Lubricate and Prevent Wear: This translates
into the oil forming a lubricating film of appropriate thickness to prevent metal surfaces
from contacting each other and experiencing wear. For most engine parts the surfaces
are well separated, which makes lubrication easier. However, there are parts such as
the piston rings and cam lobes, which are designed to have metal-to-metal contact and
the function of the lubricant is to minimize wear by making chemical surface films. 4.
Reduce Friction: The formation of the lubricant film of proper thickness on surfaces and
its maintenance will reduce friction and the accompanied wear. This is especially true
during the start-up and idle, when the lubrication is inadequate and the frictional losses
occur. Therefore, controlling friction will improve the fuel economy. 5. Protect Against
Rust and Corrosion: Water resulting from the fuel combustion, while meant to escape
through the exhaust, can condense on the cylinder walls, or travel past piston rings as
part of the blow-by and enter the crankcase. This typically occurs in cold weather or
short distance driving because the engine and the lubricant are not hot enough for
water to be removed via evaporation. Water can initiate rust and, in the presence of the
acidic materials resulting from the lubricant oxidation and additive decomposition, can
cause corrosion. 6. Keep Engine Parts Clean: Partial fuel combustion products, such as
free radicals, soot, sulfur, and nitrogen oxides, enter the crankcase as the blow-by and
react/interact with the lubricant to form highly polar deposit precursors and corrosive
materials. These species have the tendency to separate on the hot surfaces to form
deposits and to lead to corrosion. Engine lubricants are designed to prevent the
formation of these species or keep them from separating on the surfaces by
suspending them in the bulk lubricant, or both. 7. Cool Engine Parts: Cooling of the
engine parts is crucial to its trouble-free operation. Parts that must be cooled include
cylinder heads, cylinder walls, valves, crankshaft, main and connecting rod bearings,
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timing gears, pistons, and others. Certain parts of the engine can be cooled by the use
of a coolant, which is typically a mixture of water and ethylene glycol. Other parts
cannot be effectively cooled by the coolant, either because of their vicinity, or the part
temperature is extremely high, which leads to the rapid evaporation of water. In such
situations, the lubricant acts as a coolant. 8. Seal Combustion Pressures: Surfaces of
piston rings, ring grooves, and cylinder walls do not have an ideal fit, primarily because
of the machining limitations. It is important that these parts act as a good seal to
prevent the loss of the high combustion and compression pressures, which are needed
for the efficient engine operation. A loss into the low pressure area of the crankcase
would result in a reduction of the engine power and efficiency. Engine oils therefore
improve the seal by filling spaces in the above-listed parts. Typically the oil film that
acts as a seal is only 0.025-mm thick; hence it is ineffective in filling spaces that are
larger because of the intensive wear. Incidentally, the oil consumption in a new engine
is high until the surfaces in these parts become smoother due to wear for the oil to form
a better seal. 9. Control Foam: Foaming of the engine oil due to air entrainment occurs
because of the rapidly moving engine parts which create turbulence. The result is the
formation of the air bubbles, which normally rise to the surface of the oil and break.
However, the presence of water and additives, many of which have surfactant
properties, slows down this process. Foam in the engine oil is undesired because of its
poor cooling ability and noncontinuous film formation, which will result in excessive
engine wear. While a good quality engine oil can perform these functions adequately,
the continuing efforts of the OEMs to improve emissions quality by recycling partial
combustion products from the exhaust and venting the volatiles from the fuel system
and the bulk lubricant (positive crankcase ventilation) into the combustion chamber
place additional demands on the lubricant. This strategy is effective in lowering the
partial combustion products, such as the unburned or partially burned hydrocarbons
and carbon monoxide, but at the expense of enriching the combustion mixture in NOx
(nitrogen oxides), a potent oxidant. This will be discussed further in Chapter 6 dealing
with Emissions in an Internal Combustion Engine.
The 21st Century Truck Partnership (21CTP), a cooperative research and development
partnership formed by four federal agencies with 15 industrial partners, was launched in
the year 2000 with high hopes that it would dramatically advance the technologies used
in trucks and buses, yielding a cleaner, safer, more efficient generation of vehicles.
Review of the 21st Century Truck Partnership critically examines and comments on the
overall adequacy and balance of the 21CTP. The book reviews how well the program
has accomplished its goals, evaluates progress in the program, and makes
recommendations to improve the likelihood of the Partnership meeting its goals. Key
recommendations of the book include that the 21CTP should be continued, but the
future program should be revised and better balanced. A clearer goal setting strategy
should be developed, and the goals should be clearly stated in measurable engineering
terms and reviewed periodically so as to be based on the available funds.
Ford's Model T put America on wheels. His flathead (valve-in-block) V8, introduced in
1932, was durable, powerful, and extremely adaptable and is the engine which inspired
three generations of hot-rodders and put America onto the race tracks. How to Build a
Flathead Ford V-8 was written with machine-shop experience and features all the parts
and procedures that pertain to the world's most famous engine. Detailed information
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features all clearances and machining procedures and includes 250 photos in full color.
Airframe and Powerplant Mechanics Powerplant HandbookTribological Study of
Nanoparticles Enriched Bio-based Lubricants for Piston Ring–Cylinder
InteractionSpringer
The light-duty vehicle fleet is expected to undergo substantial technological changes
over the next several decades. New powertrain designs, alternative fuels, advanced
materials and significant changes to the vehicle body are being driven by increasingly
stringent fuel economy and greenhouse gas emission standards. By the end of the next
decade, cars and light-duty trucks will be more fuel efficient, weigh less, emit less air
pollutants, have more safety features, and will be more expensive to purchase relative
to current vehicles. Though the gasoline-powered spark ignition engine will continue to
be the dominant powertrain configuration even through 2030, such vehicles will be
equipped with advanced technologies, materials, electronics and controls, and
aerodynamics. And by 2030, the deployment of alternative methods to propel and fuel
vehicles and alternative modes of transportation, including autonomous vehicles, will be
well underway. What are these new technologies - how will they work, and will some
technologies be more effective than others? Written to inform The United States
Department of Transportation's National Highway Traffic Safety Administration
(NHTSA) and Environmental Protection Agency (EPA) Corporate Average Fuel
Economy (CAFE) and greenhouse gas (GHG) emission standards, this new report from
the National Research Council is a technical evaluation of costs, benefits, and
implementation issues of fuel reduction technologies for next-generation light-duty
vehicles. Cost, Effectiveness, and Deployment of Fuel Economy Technologies for Light-
Duty Vehicles estimates the cost, potential efficiency improvements, and barriers to
commercial deployment of technologies that might be employed from 2020 to 2030.
This report describes these promising technologies and makes recommendations for
their inclusion on the list of technologies applicable for the 2017-2025 CAFE standards.
AUTOMOTIVE TECHNOLOGY: A SYSTEMS APPROACH, 5th Edition remains the
leading authority on automotive theory, service and repair procedures. The new edition
has been updated to include coverage of hybrid vehicles throughout the text, new
content on electronic automatic transmissions, preventive maintenance, and many
other topics that reflect the most recent changes in the industry. Chapters cover the
theory, diagnosis and service of all system areas for automobiles and light trucks, and
the content closely adheres to the 2008 NATEF Automobile Program Standards.
Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
Careful selection of the right lubricant(s) is required to keep a machine running
smoothly. Lubrication Fundamentals, Third Edition, Revised and Expanded describes
the need and design for the many specialized oils and greases used to lubricate
machine elements and builds on the tribology and lubrication basics discussed in
previous editions. Utilizing knowledge from leading experts in the field, the third edition
covers new lubrication requirements, crude oil composition and selection, base stock
manufacture, lubricant formulation and evaluation, machinery and lubrication
fundamentals, and environmental stewardship. The book combines lubrication theory
with practical knowledge, and provides many useful illustrations to highlight key
industrial, commercial, marine, aviation, and automotive lubricant applications and
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concepts. All previous edition chapters have been updated to include new technologies,
applications, and specifications that have been introduced in the past 15 years. What’s
New in the Third Edition: Adds three new chapters on the growing renewable energy
application of wind turbines, the impact of lubricants on energy efficiency, and best
practice guidelines on establishing an in-service lubricant analysis program Updates
API, SAE, and ACEA engine oil specifications, descriptions of new engine oil tests,
impact of engine and fuel technology trends on engine oil Includes the latest
environmental lubricant tests, definitions, and labelling programs Compiles expert
information from ExxonMobil publications and the foremost international equipment
builders and industry associations Covers key influences impacting lubricant
formulations and technology Offers data on global energy demand and interesting
statistics such as the worldwide population of nuclear reactors, wind turbines, and
output of hydraulic turbines Presents new sections on the history of synthetic lubricants
and hazardous chemical labeling for lubricants Whether used as a training guide for
industry novices, a textbook for students to understand lubrication principles, or a
technical reference for experienced lubrication and tribology professionals, Lubrication
Fundamentals, Third Edition, Revised and Expanded is a "must read" for maintenance
professionals, lubricant formulators and marketers, chemists, and lubrication, surface,
chemical, mechanical, and automotive engineers.
This is a follow-up and companion to the successful How to Build a Flathead Ford V-8. This
new edition describes the build-up of a 1946-1948 model 59 engine with a 4-barrel carburetor,
a blown French flathead engine, and a blown Ardun engine-designed for street use. Many
French flathead engines have been purchased by flathead lovers in the United States. There is
a strong demand for those engine blocks, and the purchasers are desperate for any build-up
information. The popularity of the Ardun is amazing, and this second volume contains a load of
new information about the Ardun, as well as information and photographs of the lastest
flathead goodies, such as crankshafts, connecting rods, intake manifolds, and cylinder heads.
We are hearing a LOT about renewable energy these days! But unlike most available
resources on alternative energy that focus on politics and economic impacts, da Rosa's
practical guide, Fundamentals of Renewable Energy Processes, is dedicated to explaining the
scientific and technological principles and processes that enable energy production from safe,
renewable, clean sources. Advances in the renewable energy sphere are proceeding with an
unprecedented speed, and in order for the world's alarming energy challenges to be solved,
solid, up-to-date resources addressing the technical aspects of renewables are essential. This
new, updated 2e of da Rosa's successful book continues to give readers all the background
they need to gain a thorough understanding of the most popular types of renewable
energy—hydrogen, solar power, biomass, wind power, and hydropower—from the ground up.
The latest advances in all these technologies are given particular attention, and are carefully
contextualized to help professionals and students grasp the "whys and hows" behind these
breakthroughs. Discusses how and why the most popular renewable energy sources work,
including wind, solar, bio and hydrogen Provides a thorough technical grounding for all
professionals and students investigating renewable energy The new 2e of a highly regarded
guide written by an internationally renowned pioneer
The book describes the recent progress in some engine technologies and active flow control
and morphing technologies and in topics related to aeroacoustics and aircraft controllers. Both
the researchers and students should find the material useful in their work.
Highlighting the major economic and industrial changes in the lubrication industry since the first
edition, Synthetics, Mineral Oils, and Bio-Based Lubricants: Chemistry and Technology, Third
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Edition highlights the major economic and industrial changes in the lubrication industry and
outlines the state of the art in each major lubricant application area. Chapters cover the use of
lubricant fluids, growth or decline of market areas and applications, potential new applications,
production capacities, and regulatory issues, including biodegradability, toxicity, and food
production equipment lubrication. The highly-anticipated third edition features new and
updated chapters including those on automatic and continuously variable transmission fluids,
fluids for food-grade applications, oil-soluble polyalkylene glycols, functional bio-based
lubricant base stocks, farnesene-derived polyolefins, estolides, bio-based lubricants from
soybean oil, and trends in construction equipment lubrication. Features include: Contains an
index of terms, acronyms, and analytical testing methods. Presents the latest conventions for
describing upgraded mineral oil base fluids. Considers all the major lubrication areas: engine
oils, industrial lubricants, food-grade applications, greases, and space-age applications
Includes individual chapters on lubricant applications—such as environmentally friendly, disk
drive, and magnetizable fluids—for major market areas around the globe. In a single, unique
volume, Synthetics, Mineral Oils, and Bio-Based Lubricants: Chemistry and Technology, Third
Edition offers property and performance information of fluids, theoretical and practical
background to their current applications, and strong indicators for global market trends that will
influence the industry for years to come.
Pounder’s Marine Diesel Engines and Gas Turbines, Tenth Edition, gives engineering cadets,
marine engineers, ship operators and managers insights into currently available engines and
auxiliary equipment and trends for the future. This new edition introduces new engine models
that will be most commonly installed in ships over the next decade, as well as the latest
legislation and pollutant emissions procedures. Since publication of the last edition in 2009, a
number of emission control areas (ECAs) have been established by the International Maritime
Organization (IMO) in which exhaust emissions are subject to even more stringent controls. In
addition, there are now rules that affect new ships and their emission of CO2 measured as a
product of cargo carried. Provides the latest emission control technologies, such as SCR and
water scrubbers Contains complete updates of legislation and pollutant emission procedures
Includes the latest emission control technologies and expands upon remote monitoring and
control of engines
The Small Gas Engines Workbook includes a variety of questions, in various formats, to
help reinforce the student's understanding of the material presented in the textbook
chapters. Step-by-step jobs in the Workbook guide the students through important
engine service procedures. The Workbook also includes sample Equipment & Engine
Training Council (EETC) technician certification tests for the four-stroke and two-stroke
areas of certification. These tests help the students prepare for EETC certification.
This Series provides the necessary elements to the development and validation of
numerical prediction models for hydrodynamic bearings. This book with the specific
case of internal combustion engine (ICE) journal bearing lubrication. Many examples,
relating to various types of ICE, are presented.
Customer expectations and international competition are obliging car and commercial
vehicle manufacturers to produce more efficient and cleaner products in shorter product
cycle times. The consideration of Engine Tribology has a leading role to play in helping
to achieve these goals. Specific areas of interdisciplinary interest include: design
influences on fuel economy and emissions; new materials (ceramics, steels, coatings,
lubricants, additives); low viscosity lubricants; and low heat rejection (adiabatic)
engines. This volume gives a detailed and current review on some basic features of
tribology particularly associated with internal combustion engines such as: lubrication
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analysis relevant to plain bearings, Hertzian contact theory and elastohydrodynamic
lubrication associated with cams and followers and friction and wear in a general
context. Several chapters examine engine bearings, valve trains, (cams and followers)
and piston assemblies. For each machine element a background introduction is
followed by design interpretations and a consideration of future developments. The
important topic of materials, solids and lubricants is focused upon in the concluding
chapters. The work will be of interest to engineers and researchers in the automobile,
automotive products, petroleum and associated industries.
Tribology, the science of friction, wear and lubrication, is one of the cornerstones of
engineering’s quest for efficiency and conservation of resources. Tribology and
dynamics of engine and powertrain: fundamentals, applications and future trends
provides an authoritative and comprehensive overview of the disciplines of dynamics
and tribology using a multi-physics and multi-scale approach to improve automotive
engine and powertrain technology. Part one reviews the fundamental aspects of the
physics of motion, particularly the multi-body approach to multi-physics, multi-scale
problem solving in tribology. Fundamental issues in tribology are then described in
detail,from surface phenomena in thin-film tribology, to impact dynamics, fluid film and
elastohydrodynamic lubrication means of measurement and evaluation. These chapters
provide an understanding of the theoretical foundation for Part II which includes many
aspects of the physics of motion at a multitude of interaction scales from large
displacement dynamics to noise and vibration tribology, all of which affect engines and
powertrains. Many chapters are contributed by well-established practitioners
disseminating their valuable knowledge and expertise on specific engine and
powertrain sub-systems. These include overviews of engine and powertrain issues,
engine bearings, piston systems, valve trains, transmission and many aspects of
drivetrain systems. The final part of the book considers the emerging areas of
microengines and gears as well as nano-scale surface engineering. With its
distinguished editor and international team of academic and industry contributors,
Tribology and dynamics of engine and powertrain is a standard work for automotive
engineers and all those researching NVH and tribological issues in engineering.
Reviews fundamental aspects of physics in motion, specifically the multi-body approach
to multi physics Describes essential issues in tribology from surface phenomena in thin
film tribology to impact dynamics Examines specific engine and powertrain sub-systems
including engine bearings, piston systems and value trains
This thesis investigates the tribological viability of bio-based base stock to which
different nanoparticles were incorporated for engine piston-ring–cylinder-liner
interaction. It determines experimentally the effects of lubricating oil conditions (new
and engine-aged) on the friction and wear of the materials used for piston rings and
cylinder liners. The specific base stock examined was a trimethylolpropane (TMP) ester
derived from palm oil, and the nanoparticles were used as additives to obtain
tribologically enhanced bio-based lubricants. The overall analysis of the results
demonstrated the potential of nanoparticles to improve the tribological behavior of bio-
based base stock for piston-ring–cylinder-liner interaction.
A vital resource for pilots, instructors, and students, from the most trusted source of
aeronautic information.
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