Matlab Exercisell:
Simulation of a Rolling/Sliding Disk
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Simulation Result

u=[ 0. 3; 5;
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Find the position vector of the center (C*) of thedisk in
frame A and expressit in terms of triad (a;, a,, a)
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Reference Triads

o Rotate triad A about z through 0090 z
followed by rotation aboutx by
getE

o Rotate triad E about -x through g, to get N q
B “ :

degto

o Rotate triad B about z through g to get C
(not shown)

ImagineE to be avirtual
body that is attached toQ

ARC:ARE ERBBRC

ImagineB to be avirtual
body that is attached toC*
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Angular Ve ocity: Components

C—
Awe=ub,+u,b,+u,b,
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Expressthe time derivative of each coordinate
in terms of the five coordinates and the
velocities u,.
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& \ a, =b, cosq, +b,sing,
AwC=AWE + Fwf 4 BwC = 0@ - G, + by
AwC =ub, +uyb, + Ughs =- G,b; + ¢ cosg,b, + (¢ SiNg, + G)b,
u =-0g, U,=¢cosq, u,=q¢sing +d, U, =¢, U =0,
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(c) Rolling disk. 7
Eliminate u, and ugintermsof u,, u, Rolling constraint
andus,.
® R AvP =0

X

G5
AVP=AVC AW C7P
:AVC* + (u1b1+ U2b2+U3b3)’ (' sz) \
=0

u,cosq, +ussing, - Ru,tang, + Ru; =0
Two constraints which reduce the

disk's degrees of freedom from 5 - usSnqusing, +Us cosgpSing, =0
to3... Moreabout thislater!
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Program Structure

| disk_simulation.m | Homework
Input u (31 rolling u{ | get_qdot_from_u.m
5x1dliding) Input: u
0o (5x1 vector) Output: gdot
tyop (StOpPINg time)
qO tiup
qdot
ODE45
q
4 get R r.m
- . : AR & Aroc Input: q
! d|sk_an|ma1|on.m! Output: AR:& Aroc
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