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Friction Coefficient 

Figure 1 

Introduction 
Friction is the force that acts between two surfaces that slide or attempt to slide one 

over the other. For dry surfaces the friction depends on the types of surfaces and on 

the normal force acting between them. 

When the surfaces are at rest with respect to each other the friction is static friction 

and its magnitude can vary from zero to a maximum value: 

f NS S≤ µ  
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Where fS is the static friction, µS is the static friction coefficient and N is the normal 

force. When there is relative motion between the surfaces the friction is given by: 

f Nk k= µ  

Where fk is the kinetic friction and µk is the kinetic friction coefficient. 

In this experiment these relations are measured for a variety of surfaces. 

Equipment 
• Blocks of several materials (e.g. wooden block and a brick) 

• Scales to measure the mass of the blocks. 

• String. 

• Force sensor. 

• MultiLogPRO or Nova or TriLink data logger 

Equipment Setup Procedure 
1. Connect the data logger to the serial port of the computer. 

2. Turn on the data logger. 

3. Connect the force sensor to the I/O 1 port of the data logger. 

4. Assemble the equipment as shown by figure 1 

• Attach the one end of the string to the block. 

• Attach the other end of the string to the force sensor so that 

pulling the sensor will drag the block along. The force sensor 

will measure the force acting on the block.  

5. Click Setup Wizard  on the main toolbar and program the 

data logger according to the setup specified below 

Data Logger Setup 

Sensors:  

 Input 1: Force ±10N (or ±50N) 

Rate:  
 100 samples per second 

Recording time:  

 5s (500 samples) 
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Experimental Procedure 
1. Measure the mass. 

2. Click Run  on the upper toolbar to begin recording data 

3. Hold the Force sensor in your hand and Pull it. Make sure that 

the string is horizontal and gradually increase the applied force. 

When the block starts moving maintain a constant velocity. Only 

when the block moves in constant velocity the friction is exactly 

balanced by the force acting on the block. 

4. Click Stop   on the main toolbar. 

 

Figure 2 

5. Save the data: click Save   on the main toolbar 

6. Repeat the experiment with different materials. Remember to 

save the data from every experiment under different names. 

Data Analysis 
1. Use the cursor to measure the maximum value of the force 

measured by the sensor before the block starts moving. This is 

the maximal value of the static friction. Use this value to 

calculate µS the static friction coefficient 
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The Cursor: You can display up to two cursors on the graph simultaneously. 

Use the first cursor to display individual data recording values, to select a curve or to reveal the 
hidden Y-axis. 

Use two cursors to display the difference between two coordinate values or to select a range of data 
points. 

To display the first cursor: Double click on an individual data point or click Cursor  on the 
graph toolbar. You can drag the cursor with the mouse onto any other point on the plot, or onto a 
different plot. For finer cursor movements use the forward and backward keys on the keyboard.  

The coordinate values of the selected point will appear in the information bar at the bottom of the 
graph window. 

To display the second cursor: Double click again anywhere on the graph area or click 

 2nd Cursor . 

The information bar will now display the difference between the two coordinate values. 

To remove the cursors: Double click anywhere on the graph area, or click 1st Cursor a second 
time. 

To remove the 2nd cursor: Click 2nd Cursor a second time. 

2. Find the average value of the force: use the cursors to select the 

kinetic part of the graph. Click Analysis on the menu bar, then 

click Statistics 

3. Repeat these procedures and compare the different coefficients 

Further Suggestions 
1. A motor can be used to pull the string. This will ensure a more 

steady velocity. 

2. To explore the effect of different velocities on the friction 

(theoretically there is none) you may use a motor to pull the 

string and change the velocity by changing the frequency of the 

motor’s rotor. 

3. You can perform a series of experiments to determine the effect 

of the normal force on the friction: you have to change the mass 

of the block (by putting extra weights on it) without changing the 

surface. You can then use a spreadsheet to produce a graph of 

the friction vs. the normal force and derive the friction coefficient 

from the slope of this graph. 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


