
Friction (Ch 8) 

• Basics of  Dry Friction 

• Types of  Friction Analyses 

• Selected Applications: 

o Wedges 

o Belts 

o Bearings 



Basics of Dry Friction 

microscale interactions 

nanoscale interactions 



Basics of Dry Friction 



Coefficients of Friction 

F 

P 



Angle of Friction 



Types of Friction Analyses 

• Equilibrium – True or False 

o Slip? 

o Tip? 

• Impending Motion 

o at a Single Point 

o at All Points 

o at Some Points 



θ 

Equilibrium – Slip? 

Will the 200-lb crate slide down 

the θ=30° incline, if the coefficient 

of static friction is 0.35? 
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Equilibrium – Tip? 

Will the 400-lb crate slip, tip, or 

remain stable if P = 125 lb? The 

coefficient of static friction is 0.35. 



θ 

P 

Impending Motion at One Point: A 

What is the minimum force P to 

prevent the 200-lb crate from sliding 

down the θ=30° incline, if the 

coefficient of static friction is 0.25? 
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Impending Motion at One Point: B 

What minimum force P is needed 

to start the 200-lb crate sliding up 

the θ=30° incline, if the coefficient 

of static friction is 0.25? 



What is the maximum angle for stability, 

if the coefficient of static friction with the 

floor is 0.3 and with the wall 0.2? 

Impending Motion at All Points 



What force P is needed for 

motion, and will block C slide?  

Each block weighs 20N, and 

the coefficient of friction at 

each surface is 0.25. 

Impending Motion at Some Points 



Impending Motion at Some Points 



Wedges 

• Impending Motion at All Points 

• Mechanical Advantage = WA / P 

• P < 0 indicates self-locking (for B ) 



Belt Friction 



Pulley (Bearing) Friction 
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Example:  

P 

25 mm 

rf = 2 mm 

Determine the minimum 

force P needed to move 

block A (WA = 100N), and 

whether block B (WB = 

40N) slips or tips. 



P 

25 mm 

rf = 2 mm 


