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The American Petroleum Institute
Who We Are

API represents all segments of America’s natural gas and oil industry, which 
supports more than 11 million U.S. jobs and is backed by a growing 
grassroots movement of millions of Americans. 

Our nearly 600 members produce, process and distribute the majority of
the nation’s energy, and participate in API Energy Excellence®, which is 
accelerating environmental and safety progress by fostering new 
technologies and transparent reporting. 

API was formed in 1919 as a standards-setting organization and has 
developed more than 700 standards to enhance operational and 
environmental safety, efficiency and sustainability.



The American Petroleum Institute
Who We Are

Although our focus is primarily domestic, in recent years our work has 
expanded to include a growing international dimension, and today API is 
recognized around the world for its broad range of programs:

Mission

API’s mission is to promote safety across the industry globally and to 
influence public policy in support of a strong, viable U.S. oil and natural 
gas industry.



Over 100 years serving oil and gas

The American Petroleum Institute (API) was established on  March 

20, 1919 to:

• afford a means of cooperation with the government in all matters of 

national concern

• foster foreign and domestic trade in American petroleum products

• promote in general the interests of the petroleum industry in all its 

branches

• promote the mutual improvement of its members and the study of the arts 

and sciences connected with the oil and natural gas industry. 

The Organization Focused On Specific Areas

• Advocacy

• Statistics

• Standardization 

• Taxation
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75 years setting API oil standards

35+ years licensing oils against standards

35+ years testing oils

Engine Oil Licensing and Certification 



History of Engine Oil Licensing

Pre 1947: Oils classified by SAE J300 viscosity grade

1947: API Defined Three Categories

Regular Straight mineral oil

Premium Mineral oil with oxidation inhibitors

Heavy Duty Mineral oil with oxidation inhibitors and                    

detergent/dispersants

1952: API defined categories for gasoline and diesel
ML, MM, MS for gasoline engines

DG, DM, DS for diesel engines
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History of Engine Oil Licensing

1960: Basic Parts of a Standard Classification
• Still no precise definitions of performance

• API added Sequence Testing to requirements

• Company & US Military (Mil) specifications used

1970: API, ASTM, SAE developed classification system
• S Category for Service Gasoline

• C Categories for Commercial Diesel 

1993: Engine Oil Licensing and Certification System  
• API Engine Oil Performance Standard

• Advent of ILSAC standards by USAA & Japanese OEMs

• ACC Code of Practice instituted
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Lubricants Standards Group
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Lubricants Standard Group

• Develop, approve, and maintain standards and recommended 
practices on lubricants (API 1509, 1525, 1525A, 1560) through 
collaboration with oil marketers, additive suppliers, OEMs

• Maintain liaison with ASTM, SAE, ACC, EMA, ACEA, Auto Alliance, 
ILMA, ATEIL, NLGI, and other technical or professional groups 
involved in lubricant activities

• Sponsor and manage cooperative lubricants research projects as 
required by government regulations, trends in lubricants 
technology and marketing practices, lubricants standards 
development, and licensing and certification requirements



API’s role in Lubricants Standard Group

• Develop consumer-focused informational materials related to 
quality, performance, and application of lubricants and 
disseminate through campaigns, events, and various forms of 
media

• Review summary reports on API Aftermarket Audit Program 
and offer advice on changes to program



Process of Developing Engine Oil Standards

Developing 
Engine Oil 

Performance 
Standards

API & Oil 
Industry
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Technical 
Societies
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• Auto Oil Advisory Panel (AOAP) consists of:

• Gasoline engine manufacturers (ILSAC) – Co-chair 

• Oil marketers (API) – Co-chair

• Additive suppliers

• AOAP receives request for new specification

• Validates the need

• Determines test development requirements and alternatives

Developing Gasoline Engine Oil Standards



Developing Gasoline Engine Oil Standards

• OEMS develop the performance tests

• Specification limits

• Test precision

• Tests reviewed draft standard developed (AOAP)

• Tests formalized (ASTM)

• Standard is finalized (AOAP)

• API Lubricants Group adopts standard

• EOLCS licenses and tests in the aftermarket



Developing Diesel Engine Oil Standards

Diesel Engine Oil Advisory Panel (DEOAP):

• Engine Manufacturers (EMA) – Co-chair

• Oil marketers (API) – Co-chair

• Liaison members (ACC, ASTM, SAE, etc.)

DEOAP receives request for new specification

New Category Evaluation Team (NCET) assembled:

NCET provides need, language, timing and funding strategy to 
API Lubricants Group



Diesel Engine Oil Standard
New Category Development Team (NCDT) created

• Draft user language and develop BOI/VGRA (API)

• Propose tests, provide hardware, etc. (EMA)

• Develop tests and establish limits (ASTM)

• Monitor process and timetable (API/DEOAP)

API Lubricants Group formally approves the new diesel engine 
oil category



• Engine oil manufacturers and marketers have needs for 
flexibility in base oil usage

• BOI Guidelines developed API SG and later

• Ensure the performance of engine oils not affected by use  of 
different base oils

• Defines minimum testing necessary to allow base oil 
substitution 

Base Oil Interchange (BOI)



API “S” Category base oil interchange
Base Oil Interchange



API “C” Category base oil interchange
Base Oil Interchange



• Formulation development is an expensive process

• In some cases, data can be extrapolated from one viscosity grade to another

• Viscosity-Grade Engine Testing Guidelines developed

• Developed to improve testing efficiency

• Read—across developed from most difficult grades to less difficult grades

• Difficult grades have more viscosity modifier and higher volatility

• Most bench tests excluded from VGRA

Viscosity Grade Read Across (VGRA)



VGRA example

Viscosity Grade Read Across (VGRA)



• Category Life Oversight Group

• Monitor tests used in categories and recommend replacement tests if necessary

• Tests included in any category are subject to a life cycle

• Hardware becomes unavailable

• Engine test effectiveness can diminish

• If replacements tests unavailable, alerts API and Lubricants Group

• API can determine if a category should become obsolete

Category Life Oversight Group



API 1525 - Bulk Oil Testing, Handling, and Storage 

Guidelines

• Second Edition published March 2021

• Recommended practices for:

• Facility and equipment standards

• Sampling and testing

• Bulk oil storage

• Loading/Unloading procedures

• Packaging

• Record Keeping

Additional Engine Oil Standards



API 1525A - Bulk Engine Oil Chain of Custody and Quality 

Documentation

• Second Edition published November 2021

• Provides general principles

• Chain-of-custody requirements for the entire finished lubes supply chain:

• Marketers/Blenders supplying distributors

• Distributors of bulk oils

• Installer ordering, receipt and installation of bulk oils

Additional Engine Oil Standards



API 1560 - Lubricant Service Designations for Automotive 

Manual Transmissions, Manual Transaxles, and Axles

• Lubricant Service Designations for Automotive Manual Transmissions, Manual 
Transaxles, and Axles

• Latest version is 2013 and free to download (will be updated 2022)

• Intended to assist manufacturers and users in selection of appropriate 
lubricants for purpose

• Describes service designations in current use

• Also list older designations no longer in use

Additional Engine Oil Standards



API developing a new Recommended Practice

• Work group assembled in late 2021

• The established goals of the Work Group are as follows:

• Define terminology and identify the best practices for assessing life 
cycle emissions of lubricants and specialty products in the 
marketplace to promote consistency across the industry,

• Produce an API Recommended Practice (RP) and make it available to 
the broader industry and regulators for reference or citation,

• Coordinate and liaise with industry groups regarding global 
sustainability efforts underway with ILMA, ATIEL, UEIL and others.

• Publication Target: 2022

On the horizon…



Questions before lunch?
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SJ       
1996

• Lower Phosphorus

• Lower Volatility

SL       
2001

• Lower Wear

• Lower Volatility

• More Oxidation Control

SM     
2004

• Improved oxidation resistance & deposit protection

• Better Wear Protection

• Better Low-Temperature Performance

SN      
2010

• Improved High-Temperature Deposit Protection

• More Stringent Sludge Control

• Elastomer Seal CompatibilitySN      
2010

• Improved High-Temperature Deposit Protection

• More Stringent Sludge Control

• Elastomer Seal Compatibility

Current API Gasoline Engine Oil Categories

SP      
2020

• LSPI (Low Spark Pre-Ignition and timing chain protection

• Fuel economy and fuel economy retention

• Better engine durability and wear protection



Current Standards



GF-1    
1994

• API EOLCS

• ACC Code of Practice

GF-2       
1996

• Lower phosphorus

• Lower volatility

• Better fuel economy

GF-3     
2001

• Lower wear & volatility

• Increased oxidation control

• Improved Fuel Economy

GF-4     
2004

• Improved oxidation resistance & deposit protection

• Improved wear protection

• Low-temperature performance & Better fuel economy 

GF-5   
2010

• Improved High-Temperature Deposit Protection & Sludge Control

• Seal Compatibility, Improved fuel economy, Turbo Protection,

• Emission Control System Compatibility, 

• Protection of engines operating on fuel up to E85

Current ILSAC Oil Categories

GF-6A
GF-6B

2020

• LSPI (Low Spark Pre-Ignition and timing chain protection

• Fuel economy and fuel economy retention

• Better engine durability and wear protection



Current Standards



Engine Oil Categories are Performance Based

API Engine Oil Classification 
Summary Courtesy of 

Infineum

https://www.infineuminsight.com/en-
gb/resources/brochures/api-engine-
oil-classifications-brochure/

https://www.infineuminsight.com/en-gb/resources/brochures/api-engine-oil-classifications-brochure/


SA • Pre 1930

• 1930–1963SB

• 1964–1967SC

• 1968–1971SD

• 1972–1979SE

• 1980–1988SF

• 1989–1993SG

SH • 1993–1996

Obsolete Gasoline Engine Oil Standards

ILSAC GF-5 and earlier

OBSOLETE!!



CH-4       
1998

• On Highway, High-Speed

• 1998 Emissions Standard Limits

CI-4       
2002

• On Highway, High-Speed, 4-Stroke Engines

• Oil Sheer Stability / Protection Soot Vis. Increase

• 2004 Emissions Standard Limits

CJ-4     
2006

• On Highway, High-Speed, 4-Stroke Engines

• Ultra-Low Sulfur Diesel Fuel (15 PPM max. Sulfur)

• 2010 Emissions Standard Limits

CK-4      
2015

• On Highway, High-Speed

• Two Subcategories: Heavy Duty and Low Viscosity

• Reduced Green House Gas Emissions 

Current Heavy-Duty Engine Oil Categories

?
2027

• Increased wear protection?

• Improved oxidation performance?

• Addition of lower viscosities?



Current Standards



Current Standards



Engine Oil Categories are Performance Based

API Engine Oil Classification 
Summary Courtesy of 

Infineum

https://www.infineuminsight.com/en-
gb/resources/brochures/api-engine-
oil-classifications-brochure/

https://www.infineuminsight.com/en-gb/resources/brochures/api-engine-oil-classifications-brochure/


• 1955–1990CD

• 1987–1995CE

• 1987–1995CD-II

• 1990–2008CF-4

• 1994–2010CF

• 1994–2010CF-2

• 1995–2009CG-4

Obsolete Heavy Duty Engine Oil Standards



API Quality Marks



API Quality Marks



API Quality Marks



New Standards

Latest in line of Independent Lubricant 
Specification Advisory Committee (ILSAC) 
standards

GF-5 replacement

Backward compatible

SAE 0W-20, 0W-30, 5W-20,
5W-30, 10W-30

API Certification Mark
“Starburst” worthy



New Standards

Basically GF-6A, but SAE 0W-16 oils only

Limits same as GF-6A

Different fuel economy test (VIF)

Backward compatible to 0W-16 SN

New “Shield” Mark

ILSAC concerned about misapplication

New Shield and viscosity grade should prevent 
misapplication and ensure use where recommended



New Standards

Overarching standard

Generally same requirements and limits 
as ILSAC GF-6A and GF-6B

Not all API SP oils meet fuel economy   requirements

ILSAC GF-6A and GF-6B fit within API SP

All licensed oils eligible to display API Service Symbol 
“Donut”



New Standards

1. Sequence IIIH

Oxidation and 
deposits

Fiat Chrysler 3.6L Port 
Fuel Injection (PFI)

2. Sequence IVB

Wear

Toyota 1.5L PFI



New Standards

3. Sequence VH

Sludge and varnish

Ford 4.6L PFI

4. Sequence VIE / VIF

Fuel economy

GM 3.6L PFI

5. Sequence VIII

Corrosion

CLR test 0.7L carbureted, single cylinder



New Standards

6. Sequence IX

Low-speed pre-ignition

Ford 2.0L Gasoline Direct Injection (GDI)

7. Sequence X

Chain wear

Ford 2.0L GDI



New gasoline engine oil standards

• Improved engine oils

• Seven new engine tests more representative
of current and future vehicles

• More stringent limits so more robust oil

• Better wear protection

• Low-speed preignition and chain wear protection

• Fuel economy improvement (GF-6A and GF-6B)



New gasoline engine oil standards

• ILSAC GF-6: First time ILSAC specification has experienced a 
“split”

• Educating customers and consumers is imperative

• OEMs now must recommend very explicit viscosities for their 
applications

• Oil change locations will need to understand OEM 
recommendations

• OEMS may request even lighter viscosity grades be included in 
GF-6B

• Development of new and replacement engine tests that 
support API standards



API’s Roles and Responsibilities

• Manage API committees responsible for setting globally-
recognized API diesel and gasoline engine oil standards

• Maintain API 1509 standard and provide the standard free of 
charge

• License marketers and locations meeting relevant standards 
to use registered API trademarks on products and marketing 
materials (participation voluntary)

• Operate monitoring and enforcement programs to 
ensure integrity of marks



Program Basics

• Voluntary program that defines, certifies, and monitors 
engine oil performance 

• Performance requirements, test methods, and limits 
cooperatively established by vehicle/engine 
manufacturers,  technical societies, and trade 
associations

• Licenses use of API Marks on engine oils that meet 
performance standards



API Quality Marks



Online EOLCS License Application



LicenseRequirements

• Company is licensed only after desired product(s) approved

• Product information required:

• Brand information as it will appear in market

• Viscosity grade and API categories claimed

• All individual formulations intended to fill the product:

• Physical and chemical properties

• Base oil and additive package specifics

• Candidate data and more

• Upon approval, this becomes “licensed fingerprint”



EOLCS Directory of Licensees



Real-time directory listings



API Certificate



North 
America

37%

Asia Pacific
27%

Middle 
East
11% Europe

8%

Rest of the 
World
17%

8.4%

2.9%

2.7%

1.5%

0.7%0.4%0.2%

EOLCS – Summary of Licensees EOLCS Licensees: 903

EOLCS Products: > 24,000

EOLCS Active Formulations: > 29,500



African Statistics
Licenses

South Africa 2

Uganda 2

Zambia 1

Republic of Angola 1

• 24 licensed products

• Predominantly API CH-4 or CI-4 for diesel 

engines and API SL for gasoline engines.



Backed by Aftermarket Audit Program (AMAP)

Primary Goal: Test as many API-licensed products 
as possible from the broadest geographic area 
possible

•Packaged and Bulk samples drawn from 
marketplace annually

•Randomly sampled (some targeted sampling is 
necessary)

•Receipts obtained to initiate chain of custody

•Products sampled around the world



AMAP Auditing Methods – Sampling and 
Testing

• Samples blind-coded and shipped to separate 
testing lab

•Chain of custody maintained throughout 
process

• Tested at independent primary lab 
• retested if failure

•Critical failures retested by second independent 
laboratory for assurance



Aftermarket Audit-Battery of tests
ASTM Method Property PCMO HDEO Eligible Viscosities/Categories

D445 Viscosity @ 100°C X X Every oil

D4683 High Shear Viscosity X X
Every oil except single W grades, including 90-Pass 

sheared oils for FA-4

D5293 Cold Crank X X Every oil except single, non-W grades

D4684 Pumping X X Every oil except single, non-W grades

D5800 Volatility X X Every Oil

D892 Foaming X X
Every 3rd sample, Option A" Yes for PCMO; Optional for 

CK-4, CJ-4; No Option A when run for CI-4

D6082 High Temp Foam X Every 3rd Oil

D6557 Ball Rust Test X For API SJ, SL, SM & SN Oils - Every 10th

D6594 High Temp Corrosion X
For CH-4, CI-4, CI-4 PLUS, CJ-4, CK-4 & FA-4 Oils - 

Every 10th

D6278 30 Pass Shear Stability X X For API SL, SM, SN, CH-4, CI-4 Oils - Every 10th

D7109 90 Pass Shear Stability X For API CJ-4, CK-4, FA-4 & CI-4 PLUS Oils - Every 10th

D7528 ROBO - MRV X For API SM & SN, GF-5 Grades only -  Every 10th

D2896 Total Base Number X X For SN/RC, GF-5 & HDEO Oils - Every Oil

D4951 Additive Elements by ICP X X Every oil



Aftermarket Audit – Evaluation Methods

• Evaluated against specification limits + Reproducibility

• Results compared to formulations on file

• Non-compliances judged for level of criticality

• Package labels audited for conformance
• Proper use of API trademarks

• Product Traceability code

• Bulk oil receipts may be reviewed for required 
information 



Aftermarket Audit - Reporting

• Report issued to marketer (if known)

• Licensees notified of results via online audit system

• In-depth test results share and compared to specification 
limits

• Retailer may be notified of pass / fail

• Emphasis placed on confidentiality of test results



Aftermarket Audit - Resolution

• Response loop with marketer until API satisfied issue has 
been resolved

• Enforcement action taken as needed: 

• Cancellation of product 

• Cancellation of entire license 

• Recall of product

• Legal actions may be taken



Aftermarket Audit Program - Summary

2020 2021

Products analysed 1350 903*
Bottles / Bulk​ 78% / 22%​ 76% / 24%​
PCMO / HDEO​ 81% / 19%​ 85% / 15%​
North America / ROW​ 59% / 41%​ 75% / 25%​

0W-20​ 14%​ 10%​
5W-20​ 17%​ 17%​
5W-30​ 23%​ 29%​
10W-30​ 11%​ 12%​
10W-40​ 6%​ 7%​
15W-40​ 11%​ 14%​
All other grades​ 18%​ 11%​

* 1080 total products sampled and in testing



Counterfeiting – A widespread industry issue
• Hurts the consumer 

• Can compromise engine performance

• Harms the integrity of the industry

• Not limited to any single region or country

• No lubricant marketer or brand name is immune

• No format is safe

• Chain of custody and testing = prevention



Counterfeiting – Trademark infringement 
examples



Counterfeiting – Exposing the problems

• Collectors trained to look for counterfeit oils in the 
field

• API receives tips routinely

• API may dispatch collector to secure samples

• Chain of custody ensured

• Samples tested and evaluated as normal

• If you see something, say something!  Email 
eolcs@api.org

mailto:eolcs@api.org


Counterfeiting - Finding solutions

• API works with licensed oil marketers when their products suspected 
of counterfeiting

• Test results and source info provided 

• Samples sent when requested

• Marketer to investigate further

• If unlicensed company, demands issued:

• Cease use of the marks or claims

• Recall product

• Alert customers and provide public notification



API’s Unauthorized oils page

• Developed a public posting 

of  unauthorized usage of 

engine oil trademarks

• Accompanied by social 

media postings

• Entries remain until 

marketer meets API 

demands

• Has been successful in 

reducing the number of 

trademark violations 

encountered



Diesel Exhaust Fluid Certification Program

Primary goal: To ensure that API-certified diesel exhaust fluids 
meet industry-established performance requirements and are 
easily recognized by consumers.

• Certify brands of diesel exhaust fluid that meet the 
performance requirements developed by diesel engine 
manufacturers.

• License the use of API quality marks on diesel exhaust fluid 
meeting the performance requirements in ISO 22241 or ISO 
18611.

• Monitor DEF quality by sampling and testing certified products 
purchased in marketplace.



Diesel Exhaust Fluid Certification Program

API DEF Certification Mark

Registered trademark issued to 

marketers only if diesel exhaust 

fluid satisfies requirements of most 

recent and applicable edition of 

ISO 22241-1.



Diesel Exhaust Fluid Certification Program

API Marine DEF Certification Mark

Registered trademark issued to 

marketers only if diesel exhaust 

fluid satisfies requirements of most 

recent and applicable edition of 

ISO 18611-1.



• First License issued March 2009

• 97 API-certified diesel exhaust fluid marketers 

84 in North America

3 in China (includes Taiwan)

3 in South America (Chile/Argentina/Columbia)

2 in Europe (France and Spain)

• 179 licensed AUS 32 brands

• 10 licensed AUS 40 brands

Diesel Exhaust Fluid Certification Program



Summary - Consensus Standards and Global 
Recognition

API engine oil standards are:
• Developed in cooperation with OEMs, 

oil marketers, additive suppliers;
• Identified for consumers by globally 

recognized marks;
• Cited in regulations by nations and 

states; and
• Backed by aftermarket audit program



Questions?

Jeff Harmening

Sr Manager – EOLCS/DEF/MOM

American Petroleum Institute

200 Massachusetts Avenue, NW

Washington, DC 20001

USA

Phone +1-202-682-8310

Email    harmeningj@api.org

www.api.org

Thank you for the opportunity!

mailto:harmeningj@api.org
http://www.api.org/

