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Rigid bodies in contact
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Rolling Motion

When a car is driving normally, the tire/road contact is:
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Rolling Motion

Car

motion
P = fixed to wheel

M = contact point

G = fixed to ground

S

At the instant shown, 7'p = Ty = T'¢



Rolling without Slip (= Sticking)

Car
motion
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Example
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What is happening at the contact?
A. Slip (vp #v¢)

Roll without slip (vp =)

Separate (Vp, > V¢ ,)

. Interpenetrate (Vp, < Vg,)

moO O W

Impossible or can’t tell
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Recap — Roll without Slip

What is a)p?

Ve = —w,Tl
dc = —a,ri
J Up =0
L.,
S S



roll without slip

Example

What is the
direction of ¥,?

S



Example: Bicycle Front Wheel

Typical braking point

S S S




Example: Bicycle Front Wheel (Alternative Braking)

Bike motion
——p

BQ



Example

Car
motion
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Car driving to the left at 4 m/s, slowing down at 2 m/s2. Wheelr=0.5 m.



Example — Roll without Slip

r=05m
@ = —40k rad/s

J
L.,

S

Car is driving to the right.
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