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ABSTRACT

The rotating transmission is made up of belts, mass disks and gears. This precise piece of equipment is controlled
electro-mechanically by the motor and operation program. The control strategy of the transmission can be changed by
belts' stiffness and change of the mass and gear. This transmission can be modeled as a rigid body, and also finds
broad application in such diverse fields as machine tools, the cruise control system in automobiles, and control in the
attitude and gimbals of spacecraft. The study of the rotating transmission excited by its base motion is not only able
to predict the rotational performance, but obtain the fundamental data for vibration isolation.

In this thesis, we studied the response abilities such as steady overshoot, undershoot and ect. and the response
velocities such as rising time, settling time, and ect. in the rotating transmission through PD control experiment.
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Fig. 1 The experimental control system
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Table 1. Test cases for plant identification

Load
Inertia

Test My My Twd Twi
npd npl
Case (ka) | (ka) | (cm) | (cm)
1 0.2 0 5.0
(4x) '
2 - - 0 0 - -

3 24 36 0 0 - -

4 24 36 0 05 - 10.0
(4x)
5 24 36 02 05 5.0 10.0
4x) | (4x) ' '
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Table 2. system parameters values

Parameter Value
Jid 0.0003567 (kg - m2)
Jit 0.00853 (kg - m2)
i 0.002101 (kg - m2)
Jui 0.0206 (kg - m2)
G 0.00396 (N - m/rad/s)
G 0.0197 (N - m/rad/s)
k 9.937 (N - m/rad)
-4 m AL, wlEEAQle] Al2Ele] n
g} A PDACle] W SHEA e
Sk}, o 71 A Al ~E A2 Test case 17 #o
shetet.

Fig. 4 Time response of the proportional

gain (k,=0.084)
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Fig. 5 Time response of the proportional

gain (k,=0.168)
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Fig. 6 Time response of the derivative
gain (k;=0.0105)
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Fig. 7 Time response of the derivative
gain (k;=0.0210)
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Fig. 8 Step response of rigid body PD

control (® , = 4Hz, T = 0.2)
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Fig. 9 Step response of rigid body PD

control (® , = 4Hz, T = 1.0)
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Fig. 10 Step response of rigid body PD
control (o , = 4Hz, T = 2.0)
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Fig. 11 Ramp response of PD control in

test case 2 (w , = 4Hz, T = 1.0)
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Fig. 12 Parabolic response of PD control
in test case 2 (w , = 4Hz, ¢ = 1.0)
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Fig. 13 Step response of 2DOF PD control

in test case 5(k, = 0.35, k; = 0.03)
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14 Step response of 2DOF PD control
in test case 5 (k‘p = 0.35, k; = 0.015)
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Fig. 15 Step response of 2DOF PD control

in test case 5 (k, = 0.15, k; = 0.03)
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Fig. 16 Step response of 2DOF PD control

in test case 5 (k‘p =0.15, k; = 0.015)
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