
NMMA 40 HP General Performance Test

Specifications
• NMMA TC-W3®

Objective
• Evaluate the overall performance of a lubricant for application  
 in two-stroke cycle, water-cooled, spark-ignition  
 outboard engines.

Field Service Simulated
• Two-stroke cycle outboard engines operating on  
 recommended fuel-lubricant ratios up to 100:1 using either  
 premix or lubricant injection systems.

Test Fixture
• An OMC 40 hp, two-stroke cycle, water-cooled, spark-ignition  
 outboard engine with specially designed pistons and rings is  
 mounted in a 1700-gallon test tank.
• A closed coolant system maintains engine temperature and a special load wheel replaces the  
 propeller to obtain proper rpm at wide-open throttle (WOT).

Test Parameters
• The test is conducted for 98 hours on a 55-minute WOT, five-minute idle cycle with a one-hour soak  
 after each seven hours of running time.
• The following conditions are maintained throughout the test:

Parameter Value
Engine speed, rpm 4500
Coolant-out temp, °C 77
Fuel flow, lb/hr 21.5
Fuel/lubricant ratio 100:1

Test Parts Evaluation
• General engine condition is evaluated, with particular emphasis on pistons and rings.

Used Lubricant Analysis
• None.

Pass/Fail Criteria
• Piston varnish, ring sticking, and general engine deposits are the primary evaluation areas.
• As good or better performance than NMMA 93738 reference lubricant is required within the specified  
 tolerance in the areas of top ring sticking and average piston deposits.

Fuels and Lubricants Research Division



We welcome your inquiries. For 
additional information, please 
contact:

Joseph Riou
Engineer
210.522.6266
joseph.riou@swri.org

Fuels and Lubricants Research Division

Southwest Research Institute
6220 Culebra Road
San Antonio, Texas 78238-5166

swri.org
lubricanttesting.swri.org

08-0922 JCN 268261 tp

Benefiting government, industry and the public  
through innovative science and technology

An Equal Employment Opportunity/Affirmative Action Employer • Race/
Color/Religion/Sex/Sexual Orientation/Gender Identity/National Origin/
Disabled/Veteran • Committed to Diversity in the Workplace

Southwest Research Institute is an independent, nonprofit, 
applied engineering and physical sciences research and 
development organization using multidisciplinary approaches to 
problem solving. The Institute occupies 1,500 acres in San 
Antonio, Texas, and provides more than 2.3 million square feet of 
laboratories, test facilities, workshops and offices for more than 
2,700 employees who perform contract work for industry and 
government clients.

©2022 Southwest Research Institute.  
All rights reserved. 

Like. Share. Follow. Listen.

swri.org

 210.522.2122

 ask@swri.org

http://swri.org
http://lubricanttesting.swri.org
https://www.linkedin.com/company/southwest-research-institute/
https://www.youtube.com/user/SwRItv
https://twitter.com/swri
https://www.instagram.com/southwestresearchinstitute/
https://podcast.swri.org

