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Overview 

• Background 
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• Testing program/protocol 

• Analysis 

• Discussion 



Harmonization of friction results 

• Friction is both device- and surface-
dependant 

 
 

 

 
 

 

 

 

 

 

• Uniform comprehension of the Minimum 
Friction Levels 

Imag  
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Background 

• ICAO programme for correlating equipment 
used in measuring runway braking action 

• Tire/Runway Friction Workshop at NASA 
WALLOPS Flight Facility 

• International PIARC experiment to compare 
and harmonize texture and skid resistance 
measurements 

• Joint Winter Runway Friction Measurement 
Program 
• ASTM E2100-04 



Certification: principles 

• Choosing a reference device 

• Doing comparison tests 

• Correlating devices to the reference 

device 

• Studying the repeatability and the 

reproducibility of devices 

 



Reference device 

• Participation to international test 

campaigns 

• Repeatable 

• Correlates to other devices 

 



• Variability study – Guide to the expression 

of uncertainty in measurement, X 07-020 

Measurement 

of Mu F 

Material Method Environment 

Device Operator 

                    Test speed 

             Water film 

    Slip ratio 

Testing tire (ageing, 

T°,…) 

Surface conditions 
T°, wind, water… 

Calibration 

       Absorbers 

                  Nozzle 

                            … 

   Parameters monitoring 

         Driver 

                … 

 

Reference device - Quality controls 



• New tire 

• Tire pressure: 1.5 bar 

 

 0.1 bar 

• Water film thickness: 1.0 mm 

 

 0.1 mm 

• Test speed: 

 

 5 km/h 

• Slip ratio: 15% 

 

 5 % 

• Nozzle height: 75 mm 

 

 10 mm 

• Horizontality of force sensors: 30 cm 

 

 2 cm 

Reference device - Quality controls 



Reference device - Quality controls 

• Calibrated before and after each 

campaign 

• ISO 17025 standard  

• Only used for certification of other 

devices 

• Always used with its own towing 

vehicle 



• Reference surface 

Reference device - Quality controls 



Test facility 



 

 

Friction test track 



Low friction level, around the mimimum friction 

level of the reference device 

Test surfaces  

Medium to high friction level 

Very low friction level 



Testing protocol 

• 3 speeds: 40, 65, 95 km/h 

• Minimum of 5 repetitions for each 

surface 

• 1 week of test for 5 devices 

150 pairs of data (reference 

device/applicant device) 

 



Analysis 

• Correlation to the reference device 

• Least square methods and R²>0,90 

• Repeatability and  

reproducibility 

• R&r<30 % 



Certificate 

• 2 year validity period 

• Identification of the device 

• Correlation with the 

reference device 

• Minimum friction levels 



Discussion 



Discussion 

• Over three years 



Achievements 

• Since 2006 

• 22 devices tested 

• 3 refused 

• Currently, 9 devices certified 

• 5 IMAG 

• 2 Sarsys STFT 

• 2 ASFT 



Questions? 


