Hip and Countersteered Motorcycle Turn

Parameters definitions

| center of mass lean angle
s steering angle

f is the hip angle

gis the bike lean angle

I0 Moment of wheel around axis 10

Is Moment of wheel around stearing axis

Il w Moment of wheel around point of contact with ground (lean direction)
ly Moment of inertia of center of mass (not including wheel)
M.T is the center of mass

M.1 is the bike+ lower body mass

M.2 is the upper body mass

H height off ground of the hip pivot

1.1 is the height off the ground of M.1

1.2 is the distance between the pivot point and M.2

W wheel rotational velocity

v bike velocity

Ns steering torque

g gravitational acceleration

b distance from the rear wheel of the center of mass

D trail

L wheel base

b damping from s

g:=98



Motorcycle parameters

Geometrical
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Turning Radius r :=200
. L 180
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Hip bending parameters

A= 30>i Ay = 4>i Az = -24>i

180 180 180

DIr:=05 Tp;:=062 Tr:=6

Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeHipBendSubroutines.mcd(R)
Steering Torque parameters
Ni:=127 Np:=0 N3:=-12.7
DIy :=0.5 TN1:=062 TNp:i=6
Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeTorqueProfileSubroutines.mcd(R)

Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeDiffEQRoutines.mcd(R)



Initial Conditions

g:=0 q:=0 s:=0 s¢:=0
=100 points = 1500
Find Trajectory

Tr:= TrajG(O,tf,q,qt,S ,St,Points)
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Data := Til((T,Q, Q) h_:= (Dataq)o Lem = (Dataq)l Np = (Dataq)4
Lem ::if(l-cm >p.Lem - 2>p:|-cm)
q q q q
30
0.2 T
180
Q o 20 i
0
---------- 180
180 S X
F %.=- .__ ~ = (o mrim st st p
p 10 .t. ; '..... wee - -
---------- P : 180 28 0
180 i oA g T < =
Lcmx"" ...... p elg
p 0i<i h emeeemeeecosoad 0.4 N
180 &0 D v U
ok ‘Ui i |
p elg 0.6
_______ 10 - u 0 5 10
. T,TL,T
0 2 4 6 8 10



T,T, T, TL

Reference:C:\Documents and Settings\Joel\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikeAnalyzeTorques.mcd(R)

Ya¥aYaYaYaYaVaVaVad
Nxgy = GyroscopicNX(Qt, w, I()) Naccel := AccelerationNy (T ,St)

Va¥a% Vs ¥a% Yo% Ya  NxDamp := DampingNy(Sy)
NxTraile := TrailNyc(S b, L, Mr, v, D)

YV %Y Y Va Ve Yoo
NyTraill := TrailNy (Q,b,L,Mr,v,D)

YaYaw
Total Steering Torque Ng := Ngp(T)

NsNum -= Naceel = NxTraile - NXGy' NxTraill - NxDamp NsNoGy = Naccel = NxTraile = NxTraill - NxDamp
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—— =259



Y2 YaYa% Vs %a % Ve Yo Y
Ny(ent := CentrifugalNy(S, h, L, M., V)

Y0Y0¥0YaYa¥aYaYa¥aYa oY
NyG = GravitationalNy(L cm L, MT, V)

Ya% ¥%4Y s %% Ya %o
NyKink := KinkNy(Sy, h,b, L, Mr, v)
Ya¥aYa % Ya % %
NyGyro := GyroNy(Sq,w, Io)
YaYa¥aYa%aYa % ¥aYa Yo
NyGyroStab := GyroStabNy(S,r,L,w, Ip)

NyTotal -= NyCent + NyG + NyKink + NyGyro * NyGyroStab
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Reference:C:\Documents and Settings\Joe\My Documents\Paper Archive\WebPage\Teaching\MoreBikeFiles\Temp\BikePathSubroutines.mcd(R)

P:= Path(L Wt Points)
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