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Overview 

•! Period from 1970’s to the present. 

•! Initially used to establish operational characteristics 
of pavements particularly on contaminated runways. 

•! The development and increased use of turbojet 
aircraft necessitated the use of friction monitoring 
techniques to detect the presence of rubber 
contaminants and/or polished aggregates. 

•! The Mu meter was the first CFME described. 
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First There Was Mu 

1972 – AC 150/5320-9 Use of Friction Measuring 
Device in Engineering and Maintenance of 
Airport Pavement Surface: 
 
•! Based research and development in techniques and 

equipment by the FAA, USAF, NASA, and United 
Kingdom.   

•! Guidance was based on ICAO Annex 14 

•! Interesting to note that the mu readings described 
were “relative friction values.” 

•! Not a means to predict aircraft stopping distances.    
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Based on Contaminants 



5 Federal Aviation 
Administration April 1, 2016 

Based on Contaminants 
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Then in 1975! 
The concept of texture (NASA grease smear method) 
was introduced: 
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1975 Continued: 
The handling of mu and as a result of contaminants was 
better defined: 
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Paint Marking Areas Considered: 
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As Well as Pavement Abnormalities 
(Ponding): 
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And the First Appearance of the 
“Minimal Average Friction” 
Requirement: 
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As Researched Continued!  

•! NASA Flight Center Wallops Flight Facility, 
Virginia  

•! NASA Langley Research Center, Virginia  
•! 12A was published and Minimum Friction 

requirements were based on mu. 
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Introduction of “Other” Friction 
Testers (For newly constructed pavements): 
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1991 - 12B 
•! Added the following table: 
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1991 -  12B 
•! Mu ranges are based are from a fixed brake (slip) 

CFME. 

•! Correlation tests were made based on testing in 
1989 at Wallops. 

•! Tire performance per ASTM E 670 or ASTM ES 17. 

•! Distance Criteria:  

–! 1000’ below MPFL – evaluate  

–! 500’ below MFL and adjacent 500’ below MPFL – 
corrective action 
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1997 – 12C 
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The Transition 

•! Correlations based on Friction Workshop at 
Wallops. 

•! Last Friction Workshop held in 2008. 
•! Workshop moved to Penn State University/

The Larson Institute in 2009. 
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A New Direction 
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A New Direction 
•! Annual Penn State Friction Workshop 
•! Federal Aviation Administration and Federal 

Highway Administration Sponsorship 
•! Vendor Sponsorship 
•! ASTM support 
•! 8 surfaces at the University Test Track 
•! 5 surfaces at the University Park Airport 
•! Banked University test track became issues 

for some CFMEs 
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A New Direction 
A final look at the lack of harmonization: 
•! Operator Training 
•! Calibrations: 

Force (Load) – independent verification that the 
equipment is reading the load on the wheel. 
Speed – easy to verify – radar gun. 
Water (1mm) – how do we know that the system is 
putting down 1mm of water in front of the test 
tire? 
Slip – is the assumed slip the actual slip? 
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Operator Training 

•! Workshop providing some training. 
•! Advisory Circular provides training 

requirements as well. 
•! ASTM may offer as well. 
•! Other third parties. 
•! Lack of training standards – dependent on 

CFME. 
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Performance Based Requirements 
•! Test Surface mu based on correlation to 

texture equipment.  
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Force Calibration (w/tire on plate) 
•! Vertical load on 
the plate should 
match load 
recorded on the 
CFME. 

•! Horizontal 
loads 
(longitudinal and 
lateral) should 
match forces 
recorded on the 
CFME. 
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Speed Calibration 
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Water Calibration 
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Slip Calibration 
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Objectives: 
•! Pure harmonization of all equipment. 
•! Eventual third party approval or certification 

of current and new equipment. 
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Other Relevant Research 
•! Shift to aircraft braking mu and braking on 

contaminants. 
•! Utilization of data from landing aircraft to 

provide almost real-time braking mu. 
•! Investigating the relationships between the 

aircraft ABS, contaminants, and brake line 
pressures.  

•! Nose and main gear instrumented 727 at FAA 
Tech Center in Atlantic City, NJ. 
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Application of Manufactured 
Snow 
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Manufactured Snow Dual Test Strip 
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Aircraft Braking Dual Test Strip  
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Thank You! 


