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Design of a Manipulator for Robot Milking System
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Fig. 1 Velocity profile of the 1st axis.
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Fig. 2 Velocity profile of the 2nd to the 5th axis.
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Table 1 Self-weight(w), gear ratio, maximum speed and RPM of each motor.

Axis Farameter wikg) R orvgzi?;gr;/lrr:l)in) RPM
1 34 1:1 20 4000
2 15 100 : 1 T 3000
3 10 90 : 1 s 2700
4 4 50 1 .4 1500
5 7 70 : 1 T 2100
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Table 2 Load torque(7;), moment of inertia(I) and moment of inertia by load of rotor
(L) of axes.

Axis Parameter T, (N-cm) I(N-cm- s Iy (N-cm- 5%
1 17.2024 0.002973 0.003715
2 35.25 592.776 0.014524
3 53.75 217.737 0.027335
4 87.75 35.9 0.059855
5 0.159155 17.7372 0.002973
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Table 3 Acceleration

torque(7,),

deceleration torque(7})

and actual

efficiency

torque(Trms) of axes.

Axis Model T, (N-cm) T;(N-cm) Tems (N« cm - s)
1 CSMD-08B 24.45398 -17.2024 17.23813
2 CSMD-08B 48.91907 ~35.25 34.98789
3 CSMD-15B 108.5103 -53.75 63.94009
4 CSMD-20B 206.1173 ~-87.75 114.5291
5 CSMS-04A 7.160716 -0.15916 3.204742
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Table 4 Specification of servo motors.

: Rated Rev. Const. Torque
Axis L9P¢ Model No. Ratec(lv%utput (rpm) (N - cm)q
1 CSMZ-04B 400 3000 13
2 CSMD-20B 2 2000 243
3 CSMD-15B 15 2000 73
4 CSMD-08B 0.75 2000 36.4
5 CSMD-08B 0.75 2000 36.4
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