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Model Identification and Simulation of a Centrifuge

NIU Bao—liang, CHEN Hong
(Institute of System Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

ABSTRACT: Objective To identify the acceleration control model of a centrifuge and to carry out the simulation and
optimization of the control system. Methods The speed, voltage and current during the running of a centrifuge were
measured, and the relationship between the armature current and the speed was fitted at speeding up and speed—hold
states. Then the model parameters of load resistance and equivalent inertia were analyzed. The Simulink simulation
model of the centrifuge acceleration control system was established. Results The simulation results of the model based
on identified parameters were close to the results of the real system test, providing a credible model for the optimization
of control system, estimation of various test ability and control error. Conclusion The identification method is feasible
and the parameters are correct and the running of centrifuge simulation model is fast and correct, which can be used for
the identification and simulation of the centrifuge.
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Fig.1 Diagram of the main structure of the centrifuge
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Fig.2 Load mass curve
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Fig.3 Acceleration curve
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Fig.4 Speed and its changing rate curve
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Fig.5 Current curve
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Table 1 Identification results

T Y TR FHL AL~ 1 (k)
(rad-s™) (rad-s™) TIRWAREL —IRIFREL R
100g,0 kg 0.022 1399 -0.0222399 0.031949 6 0.838 828 438.160
180g,0 kg 0.022 1850 -0.0222134 0.0338450 0.492 751 449.963
100g, 1 400 kg 0.018 0529 -0.018 1242 0.050 1659 0.724 004 475.817
80g,21 600 kg 0.018 3215 -0.017972 8 0.056 772 4 0.638 918 503.087
T Ha It (PR F PR SN By B
TR EL — I FHL WEOR CWRIRE —RIRE EHOR (kg-m®)
100g,0 kg 0.035 067 8 0.085 2009 47.125  -1.714 683e-5 0.596 851 7.045 686 623 617.564
180g,0 kg 0.034 887 3 0.054 836 5 49.007  -2.159 047e-5 0.599 046 7.295 088 638 136.852
100g,1400 kg 0.0538913 0.071 639 444 575 39.641 -2.030 346e-5 0.593 605 8.822 154 853 088.388
80g,21 600 kg 0.058 227 1 -0.059 130 1 49.879  -3.402 503e-5 0.606 077 6.835 308 873 401.56
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Fig.6 Measured and fitted current—speed curves
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Fig.7 Currents at holding and speeding up
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Fig.8 System block diagram of centrifuge speed control
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Fig.9 Simulink model of centrifuge speed control system
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Fig.10  Simulink model of centrifuge arm rotation
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Fig.11 Simulink model of centrifuge arm damp moment
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