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Abstract: In this paper, driving mechanism of spectrometer mechanical system was taken as research
object, and DC torque motor and magnetic spin encoding were adopted. On the basis of above, DSP
F2812 was used to designan position closed-loop control system to take the place of the original open-
loop stepper motor system. It can realize the function of stepper system that the wavelength of light
splitted by optical-splitting system increase 1 nm, while motor runs angle displacement 3. 6°, The ac-
curacy of angle displacement is 0. 15°. First, operating principle and installation of magnetic spin en-
coder were presented, and driving circuit and limited position mechanism were also designed. Then ac-
cording to system design index, all kinds of control algorithms for DC motor were investigated. Thus,
the feed-forward correction PID control strategy suitable for the system was proposed. Finally, the
reliability of DC system was confirmed via experiment. Taking the experiment results as reference, an
compensation algorithm for piecewise control was used to solve the problem of period interference
cused by the low coaxiality between motor axis and screw axis. Experimental results indicate that the

accuracy of angle displacement can reach to 0. 15°. The position closed-loop system runs reliably, crit-
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ically and has strong anti-interference ability so that losing step phenomenon of open-loop stepper mo-

tor system is avoided efficiently.

Key words: spectrometer; DC torque motor; magnetic spin encoder; DSP; feed-forward correction;

limited position function
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Fig.1 System block diagram
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Fig. 2 Connection and installation schematic of com-

ponents
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Fig. 3 Schematic diagram of magnetic encoder
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