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Abstract : Multi—axis servo systems are widely used in various fields such as industiral systems
for improving production efficiency, robotics and complex systems where many mechanical
devices and sensor systems are connected. Such a servo system requires that the servo control
technique to realize the synchronization of the drive shaft in the steady state and transient
conditions and to control so as to follow the target track in order to improve product precision
and production efficiency. In addition, embedded type hardware is required for smooth control of
the entire multi—axis system. Therefore, this paper uses hardware based on FPGA which is
widely used in digital signal processing field and various control system because hardware design
change is easy and parallel processing is possible. In addition, Labview based servo motor
control program was studied that can control the servo motor by ensuring the performance and
flexibility of the FPGA and follow the target trajectory according to various speed processing
and accurate timing synchronization.
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Fig. 4 Feedback control loop wiring diagram
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Table 1. Main performance of AC servo motor

Item Linear Axis | Rotary Axis
power (kw) 0.4 2.0
cont.torque (N'm) |1.3 7.16
max.torque (Nm) (3.8 21.6
cont.speed (rpm) 3,000 2,000
max.speed (rpm) 6,000 3,000
cont.current (A) 2.7 9.9
max.current (A) 8.1 30
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Table 2. Result of speed measurement

Measure Feedrate Revolutions Error rate
per second
ments (mm/s) (%)
(mm/s)
1 193.94 193.65 0.15
2 193.35 193.08 0.14
3 193.14 193.09 0.03
4 193.35 193.28 0.04
5 193.17 192.84 0.18
Average 193.39 193.19 0.11
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Table 3. Speed measurement result according to
rotation direction

Revolutions Revolutions
Measure | per second per second Error rate
ments | Direction:CW |Direction:CCW (%)
(rad/min) (rad/min)
1 25.79 25.92 0.51
2 25.72 25.80 0.32
3 25.58 25.59 0.04
4 25.48 25.50 0.08
5 25.53 25.56 0.12
Average 25.62 25.68 0.20
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Table 4. Measurement result of position

iteration accuracy

Item Positioning accuracy(mm)
) Travel back
Forward Reverse and forth
0.0084 0.0089 0.0089
ngar Repeatability(mm)
Axis T Thack
N ravel bac
Forward Reverse and forth
0.0040 0.0056 0.0056
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