a S v U
VUHULTAURUY

m'ifiﬁ’ﬂ%’i;cnLmu%miﬁﬂﬁm‘i%mimnﬂuLmnﬂm “f

a

LAY NI | war @l Iy

L]

Abstract
Chantaramas, R. and Sujitjorn, S.
Torsional resonance suppression via the classical control method
Songklanakarin J. Sci. Technol., 2004, 26(6) : 895-906

This article presents torsional resonance suppression of a mechanical coupling system via the
classical control approach. Three different methods are considered namely root locus method of PIDA com-
pensator, pole placement method with two parameter configuration, and the Coefficient Diagram Method
(CDM), to control the speed of rotation and suppress the torsional resonance behavior. This is to achieve
satisfactory operation subject to full range of input. The simulation results indicate that the CDM method
gives the most preferable performance.
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Figure 1. Diagram represents a mechanical coupling system.
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Figure 3. The ARMAX model structure.
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Figure 4. Results of step-transient tests(models plotted against experiments).
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Figure 10. Step response of compensated system (5.7 volt input corresponding to 815 rpm).
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PIDA compensator Pole placement method with CDM method
two parameter configuration
input Tr Ts PO. Ess Tr Ts PO. Ess Tr Ts PO.  Ess
(volt) (sec) (sec) (%)  (sec) (sec) (%) (sec) (sec) (%)

2.7 9.46x107 1.67x10° 0O 0 0014 0.0457 8.85 -0.481 0.0166 0.0485 4.23 -0.556
3.1 1.11x10° 1.97x10¢ 0 0 00143 0.0456 7.86 -0.387 0.017 0.0476 3.5 -0.439
35 1.19x10°  2.1x10° 0 0 0.0144 0.0456 742 -0343 0.0171 0.0471 3.19 -0.394
3.9 1.29x10° 2.28x10° 0 0 0.0145 0.0455 6.84 -0.282 0.0174 0.0461 2.77 -0.333
43 1.44x10°  2.54x10° 0O 0 0.0148 0.0452 6.04 -0.209 0.0177 0.0437 222 -0.247
4.7  1.57x10° 2.76x10° 0 0 0015 0.0449 538 -0.128 0.0181 0.0302 1.8 -0.174
5.1 1.67x10° 2.94x10° 0O 0 0.0152 0.0446 4.87 -0.078 0.0183 0.0308 1.48 -0.116
55  1.75x10° 3.08x10°¢ 0O 0 00154 0.0422 448 -0.036 0.0185 0.0314 1.26 -0.069
5.7 1.81x10° 3.18x10° 0O 0 0.0155 0.044 421 0.000 0.0187 0.0318 1.11 -0.035
59  1.82x10° 3.32x10° 0O 0 0.0155 0.0439 4.16 0.000 0.0187 0.0318 1.08 -0.031
6.3 1.91x10° 3.36x10° 0O 0 0.0157 0.0434 374 0.063 0.019 0.0325 0.865 0.025
6.7  1.97x10° 3.46x10° 0 0 0.158 0.043 348 0.090 0.0191 0.033 0.745 0.058
6.9  1.99x10° 3.5x10° 0.01 0 0.0158 0.0429 338 0.116 0.0192 0.0331 0.722 0.065
7.1 2.02x10° 3.55x10¢ 0O 0 00159 0.0426 324 0.127 0.0192 0.0332 0.698 0.071
7.5  2.05x10° 3.61x10° O 0 0.016 0.0424 3.11  0.147 0.0193 0.0334 0.641 0.089

8 2.1x107  3.69x10¢ 0 0 0.0161 0.0419 292 0.175 0.0194 0.0337 0.585 0.107
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