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Development of the Straightness Compensation System
for Ultra-Precision Machine Using DSP

Dae-Hee Lee*, Jong-Ho Lee*, Ho-Sang Kim*, Heung-Gi Min*, Min Gi Kim**, Tae Hyoung Kim**

ABSTRACT

This paper presents the straightness compensation system which is a device for improving the machining accuracy
of ultra-precision machines by synchronizing the position of diamond too! tip with machine error motion. Sine it is
actuated by piezoelectric actuator with highly nonlinear hysteresis characteristics, the feedback control schemes such
as Proportional Integral(PI), are required and realized by measuring the displacements of diamond tool tip. For the
better tracking performance, the controller was implemented using TMS320C32 32bit floating-point DSP which is fast
so that the real-time control is possible. In addition, stand alone type DSP board was chosen for the easy assembly
into the ultra-precision machines. The experimental results show good command tracking performance and the motion

error of the machine is satisfactorily compensated during the machining process

Key Words : TMS320C32 DSP, Straightness(? & %), Ultra-precision machine(Z3 % 7187]),
Fast tool servo (9|4 7% &FtH), Piezoelectric actuator ($H HFollo]E])
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Fig. 1 DSP Controller Board
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Fig. 2 Block Diagram of FTS Control Algorithm
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Fig. 3 Results of Open Loop Experiment
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Fig. 4 Results of PI-Closed Loop Experiment
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Fig. 5 Results of Pl-feedforward Closed Loop
Experiment
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Fig. 7 Straightness Error of Spindle x-axis
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