INTRODUCTION

Welcome to the Infineum
PC-9 Development Notebook!

As an introduction to this notebook, we would like to offer a general
description of the events shaping the development of this new category.

On December 1, 1998, API licensing commenced for API CH-4. This is
currently the highest API performance category for emission-controlled
four stroke heavy duty diesel lubricants. The previous quality upgrade
in lubricants for this class of engines occurred less than four years
earlier with the introduction of API CG-4. However, the cycle of change
continues to accelerate as the Engine Manufacturers Association have
already requested Proposed Category 9 (PC-9) for licensing by January
2002 - less than three years away!

Recent negotiations between certain diesel engine manufacturers and
the U.S. Environmental Protection Agency (EPA) have resulted in a
settlement that includes a tightening in the emissions limits by October
2002. To meet these requirements, diesel engine manufacturers expect
to introduce new emission control technology, such as exhaust gas
recirculation (EGR), to control nitrogen oxides (NOx) to the 2002 limits.
The anticipated increase in lubrication severity caused by these planned
design changes have prompted the request for PC-9.

Prior to the recent EPA settlement, the next upgrade in diesel lubricant
quality by the APl was expected to occur in 2004. This schedule would
have provided reasonable time for ASTM to develop the new category,
engine builders to better understand diesel engine design changes, and
the lubricant industry to bring forward next generation lubricants to
support next generation engine technology. The advancement of these
tightened emission limits which also drive the need for PC-9 quality
lubricants from 2004 to 2002, has created intense pressure for diesel
engine manufacturers, lubricant marketers, and additive companies to
meet this aggressive time table. The APl and ASTM organizations are
no exception as they now face the challenge of identifying and
developing the tests to be used to define PC-9 quality lubricants. In
addition, API have historically required full completion of all ASTM test
development activities one year before a new category is available for



licensing. This is required so that all companies have adequate time to
complete qualification testing against the new test requirements.

History shows that the development of a diesel engine lubricant
performance category, such as PC-9, in less than 3 years is a
formidable task. This task is further complicated by the introduction of
EGR as part of the new emission control strategy. Hardware
configurations and operating conditions for EGR applications are not
fully defined and test engines for performance benchmarking and new
product development are not expected to be available until later this
year

Under these circumstances, conventional approaches to category
development will not be adequate to develop PC-9 by 2002.
Fundamental changes in the way our industry operates and true
compromise by all industry participants is critical to the success of PC-9.
EMA members must identify the absolute minimum number of tests to
ensure that EGR equipped engines will operate satisfactorily in 2002.
ASTM, CMA and API must develop these tests in the most time saving
and cost effective manner. Category development costs must be driven
to an absolute minimum and the approval costs associated with PC-9
must be maintained at a reasonable level. In summary, the
requirements for PC-9 must be streamlined to include only those criteria
essential to protect 2002 engines. If this can be achieved, PC-9 may
have a reasonable chance to meet the requested target introduction
date of January 2002.

The engine design and lubricant technology advancements envisioned
for PC-9 represent significant change in our industry. With this change
comes opportunity and Infineum fully expects to position our customers
to capitalize on these potential opportunities through new product
innovations. We are well positioned to take advantage of the broad
range of expertise available within our recently formed joint venture to
extend our already strong diesel lubricant technology to meet the
challenges and opportunities of tomorrow.

As we did with the PC-7 Development Notebook, it is our intent to issue
periodic updates to this document to keep you appraised of
developments as they occur. Most often these updates will follow
meetings of the ASTM Heavy Duty Engine Oil Classification Panel
(HDEOCP). However, any industry event which markedly impacts the
PC-9 development process would also result in an update.

2



Your PC-9 Development Notebook
Should Match This Index

PAGE TITLE 1999 2000 2001
TAB Introduction

Introduction “Welcome to...”

TAB A Background

A-1 Introduction July
A-2 History of U.S. Air Quality Regulations March

A-3 U.S. EPA Engine Emissions Standards March

A-4 U.S. EPA Engine Emissions Standards — chart February

A-5 Reformulations in HDD Lubricants March

A-6 The Next Heavy Duty Diesel ASTM Spec. July
A-6A The Next Heavy Duty Diesel ASTM Spec. (cont’d.) July
A-7 Timetable for PC-9 Project Planning July
A-7TA Summary of Events Required for Licensing July
TABB Category Definition

B-1 Introduction March

B-2 EMA PC-9 Proposed Perf. Requirements July
B-3 Timing of Category Development July
B-4 Timing of Category Development (cont’d.) July
B-5 Reference Oil Selection Process/Identification November

B-6 Test Matrix Definition July
B-7 PC-9 Development Funding March
TAB C Performance Tests

C-1 Introduction March

C-2 EMA PC-9 Proposed Perf. Requirements March

C-3 EMA PC-9 Proposed Perf. Requirements (cont’d) July
C-+4 Caterpillar 1R July
C-4A Caterpillar 1R (cont’d) July
C-5 Caterpillar 1-N July
C-6 Caterpillar 1-N (cont’d) July
C-7 Mack T-10 July
C-8 Roller Follower Wear Test July

C-9 Cummins M-11 With EGR July
C-9A Cummins M-11 With EGR (cont’d) July
C-10 John Deere JDQ November

C-11 Navistar HEUI (Engine Oil Aeration Test) March
C-12 Elastomer Compatability Test July
C-12A Elastomer Compatability Test (cont’d) July
C-12B Oxidation Test July
C-13 Mack T-8 & T-8E July
C-14 Cummins High Temperature Corrosion Bench Test March

C-15 Shear Stability Test March

C-16 NOACK Volatility November

July 2001



PAGE TITLE 1999 | 2000 2001 |
TAB D Industry/Society Status

D-1 Introduction March

D-2 Engine Manufacturers Association March

D-3 Joint APA/EMA Diesel Engine Qil Panel March

D-4 American Chemistry Council March
TAB E Task Force Updates

E-1 Introduction

E-2 Caterpillar IN July
E-3 Caterpillar 1Q July
E-4 Cummins M-11 with EGR July
E-5 John Deere JDQ Oxidation Test April

E-6 High Temperature Corrosion Bench Test March

E-7 Roller Follower Wear Test March

E-8 Mack T-8E July
E-9 Mack T-10 July
E-10 Navistar 7.3L Foam/Air Aeration March
E-11 Shear Stability March
E-12 Seal Compatibility March
TAB F Infineum Perspective

F-1 Introduction March

F-2 New Oil Category Development — Status, Feb. 99 March

F-3 Bench Tests: Precision, Registration and MTAC March
TAB G Glossary

G-1 Introduction March

G-2 Glossary March

July 2001



	March 2001INDEX4.pdf
	1999
	U.S. EPA Engine Emissions Standards – chart
	A-6

	The Next Heavy Duty Diesel ASTM Spec.
	The Next Heavy Duty Diesel ASTM Spec. (cont’d.)
	A-7

	Timetable for PC-9 Project Planning
	A-7A

	Summary of Events Required for Licensing
	Category Definition
	EMA PC-9 Proposed Perf. Requirements

	Timing of Category Development
	Timing of Category Development (cont’d.)
	Test Matrix Definition
	PC-9 Development Funding
	C-3

	EMA PC-9 Proposed Perf. Requirements (cont’d)
	Caterpillar 1Q with EGR
	Caterpillar 1Q with EGR (cont’d)
	Mack T-10
	Cummins M-11 With EGR
	C-9A
	John Deere JDQ

	Oxidation Test
	NOACK Volatility
	1999


	Caterpillar 1Q
	Cummins M-11 with EGR
	John Deere JDQ Oxidation Test
	Mack T-10

	01July 27 2001 INDEX.pdf
	1999
	2000
	2001
	U.S. EPA Engine Emissions Standards – chart
	February
	A-6

	The Next Heavy Duty Diesel ASTM Spec.
	The Next Heavy Duty Diesel ASTM Spec. \(cont’d.�
	A-7

	Timetable for PC-9 Project Planning
	A-7A

	Summary of Events Required for Licensing
	Category Definition
	EMA PC-9 Proposed Perf. Requirements

	Timing of Category Development
	Timing of Category Development \(cont’d.\)
	Test Matrix Definition
	PC-9 Development Funding
	C-3

	EMA PC-9 Proposed Perf. Requirements \(cont’d\�
	Caterpillar 1R
	Caterpillar 1R with EGR \(cont’d\)
	July
	Mack T-10
	Cummins M-11 With EGR
	C-9A
	Cummins M-11 With EGR \(cont’d\)
	John Deere JDQ
	November
	
	July



	Oxidation Test
	July
	NOACK Volatility
	November
	1999
	2000
	2001


	Caterpillar 1Q
	Cummins M-11 with EGR
	John Deere JDQ Oxidation Test
	April
	Mack T-10

	01July 27 2001 INDEX.pdf
	1999
	2000
	2001
	U.S. EPA Engine Emissions Standards – chart
	February
	A-6

	The Next Heavy Duty Diesel ASTM Spec.
	The Next Heavy Duty Diesel ASTM Spec. \(cont’d.�
	A-7

	Timetable for PC-9 Project Planning
	A-7A

	Summary of Events Required for Licensing
	Category Definition
	EMA PC-9 Proposed Perf. Requirements

	Timing of Category Development
	Timing of Category Development \(cont’d.\)
	Test Matrix Definition
	PC-9 Development Funding
	C-3

	EMA PC-9 Proposed Perf. Requirements \(cont’d\�
	Caterpillar 1R
	Caterpillar 1R \(cont’d\)
	July
	Mack T-10
	Cummins M-11 With EGR
	C-9A
	Cummins M-11 With EGR \(cont’d\)
	John Deere JDQ
	November
	
	July



	Oxidation Test
	July
	NOACK Volatility
	November
	1999
	2000
	2001


	Caterpillar 1Q
	Cummins M-11 with EGR
	John Deere JDQ Oxidation Test
	April
	Mack T-10




