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Chameleon CoatingsChameleon Coatings
•• What is tribology?What is tribology?
•• What is a coefficient of friction?What is a coefficient of friction?

•• Equation: Equation: µµ=Ff/Fn=Ff/Fn

•• What are Chameleon Coatings?What are Chameleon Coatings?
•• Composition: Gold, DLC, and MoS2Composition: Gold, DLC, and MoS2



Project TasksProject Tasks

•• Create a flexible Create a flexible 
program to measure program to measure 
friction on the friction on the 
chameleon coatings chameleon coatings 
and analyze the resultsand analyze the results

•• Set up the tribometerSet up the tribometer
•• How does the humidity How does the humidity 

affect the coefficient of affect the coefficient of 
friction?friction?



POD TribometerPOD Tribometer

•• CalibrationCalibration
•• Environment SetupEnvironment Setup
•• Input:Input:

•• RPMRPM
•• Number of CyclesNumber of Cycles

•• Output:Output:
•• VoltageVoltage



Data Acquisition ProgramData Acquisition Program
•• Instrument Setup and LabViewInstrument Setup and LabView
•• Test ParametersTest Parameters
•• Acquired Data: Tribometer and Hygrometer voltagesAcquired Data: Tribometer and Hygrometer voltages

••PODPOD ••HygrometerHygrometer

••DACDAC

••Computer + ProgramComputer + Program



Analysis ProgramAnalysis Program
•• Determining the Actual Starting and Ending PointsDetermining the Actual Starting and Ending Points
•• The Key Feature: Cycle Averaging and Standard The Key Feature: Cycle Averaging and Standard 

DeviationDeviation



ResultsResults
•• Test results of first test on coating CHM1Test results of first test on coating CHM1
•• Check analysis program to assure the proper Check analysis program to assure the proper 

numbers were calculatednumbers were calculated

Steady State Steady State 
FrictionFriction



ResultsResults
•• Lower friction coefficient when run at low humidityLower friction coefficient when run at low humidity
•• Smaller wear track widths when run at low humidity for Smaller wear track widths when run at low humidity for 

high gold content samplehigh gold content sample
•• Wear tracks are nearly the same for other samplesWear tracks are nearly the same for other samples



The TestsThe Tests •• Eight Tests in total on three coatingsEight Tests in total on three coatings
•• Wear Tracks and Transfer FilmsWear Tracks and Transfer Films

100 umCHM 1-1 at 10x100 umCHM 1-1 at 10x

High Humidity (~34%)High Humidity (~34%)

5mm

CHM 4: Wear Tracks 
1, 4, and 2 

from top to bottom

High HumidityHigh Humidity

Low HumidityLow Humidity

Low HumidityLow Humidity



ConclusionsConclusions
•• Both of the programs Both of the programs 

and the tribometer and the tribometer 
function properlyfunction properly

•• Lower Friction Lower Friction 
Coefficient on every Coefficient on every 
sample when run at sample when run at 
low humiditylow humidity

•• Track widths smaller Track widths smaller 
at low humidity on the at low humidity on the 
high gold sample, high gold sample, 
otherwise, they are otherwise, they are 
nearly the samenearly the same
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