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M Mass of EPW including the operator
J Moment of Inertia of EPW around z-axis
Ja

Moment of Inertia of the armature of the motor

Ca Viscous friction of the motor bearing
Jw Moment of Inertia of a driving wheel
Cw Viscous friction coefficient of a gear unit

O, Oy | Rotational angle of the right(left) motor axis
0,0 | Rotational angle of the right(left) driving wheel
R Radius of the driving wheel
L Distance between the two driving wheels

q Ratio of a gear box (¢ < 1)

Tr,T1, | Torque generated by the right(left) motor
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Jbmr + Cbpr +Tp = g
Jaéml—i-cagml—FTL = TI
0000D0DoO0O000 T, 0 T, 0000doooo0o0000ooooooooon
0000oO0ODo0Oo0O0000ooooooon

(2.1)

Jubr + colp +u, = Trg

. . 2.2
Ju,01, + c,0r1 + Trr, ( )

0000000000 Trpr 0 Tr, 0000000000000000 Ou, O u O
0000000000000000000000000000000000

TRer - TFRHR

2.3
T1.0m = Triby (23)

0000000000000 0000000000 ¢q(¢g<1)O00OD0OO0OOOO0OO

gdododoon
0R = qgmr
2.4
0 = qbmu ( )
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d R . . L
JE{_Z(GR_QL)} = E(—UT—F’M)
Oo0o0d0o0ooooooooodo w0 0000000
1 R\?2 . 1 R\?2 .
- —MR2+(—> T4, + —MR?—(—) g\,
4 L 4 L (2.7)

1 o (RN s (1., .. (R\? i
w = {ZMR _(Z> J}9R+{ZMR +(E> nys
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Physical Parameters Range of variations

Total mass M [kg] 125.0 < M < 175.0
Radius of a driving wheel R [m] 0.113

Moment of inertia (driving wheel) J,, [kg -m?| 0.025

Moment of inertia (armature of the motor) J, [kg -m?] | 2.41 x 10~7
Moment of inertia (wheelchair) I, kg -m?| 9.0<1,<11.8
Viscous coefficient C'r [Nms/rad] 0.120 < Cr < 0.204
Viscous coefficient C', [Nms/rad| 0.104 < Cp, <0.108
Tread width L [m] 0.412

Gear ratio ¢ 1/25
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Tread length L [m)] 0.412
Viscous coefficient (Right) Cr [Nm/(rad/s)] | 0.10
Viscous coefficient (Left) Cr, [Nm/(rad/s)] | 0.10

Steering wheel input range ‘ —130° to 130°

0 B.1:500000000000000000000O0O (O000O=75[kg])

Mass M [kg] 160.0
Friction coefficient (dry surface) p | 1.0
Moment of Inertia I [kg m?] 1.07 x 10*
Front axle to CG distance {; [m] 0.40

Rear axle to CG distance ¢, [m] 0.40

Front Cornering Power Cy [N/rad] | 2432
Rear Cornering Power C, [N/rad] 3328
Inverse of a time constant a [1/s] 3.33

Steering gain k 1.96
Maximum front steering angle [deg] | +£37.4°
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