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Suppression of mechanical resonance based on higher-order sliding
mode and acceleration feedback

YU Jing, FENG Yong, ZHENG lJian-fei

(Department of Electrical Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)

Abstract: Two higher-order sliding mode controllers are separately designed for controlling the stator current and the
motor speed of a permanent-magnet synchronous motor. The nonsingular terminal sliding mode manifolds are utilized to
make the stator current converge within a finite period of time. The acceleration feedback is introduced in the speed loop
to reduce the influence of mechanical resonance. Simulation results show that, compared with the PI controller combined
with a notch filter and the acceleration feedback, the proposed method suppresses mechanical resonance more effectively,
ensures the desired dynamic response performance, and improves the robustness with respect to the load disturbance.
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Fig. 1 Two mass model block diagram

. V.
50 | dttsgtimpy | M " L]
HEBLE 2 dqg/ sl
o[ semsmm |’ v | ghmisn || 1, | svewm A
W | T pEgr e
J, i A
Gy, o,p i,
it e iy i
ap a,b,c :
o, P
NN ( PMsMm
0, .
s ( Sk “\V
FHLINESE [~
mpgrse | M

B2 ST A P B it Ak k)20 L AR
Fig.2 PMSM system based on higher-order sliding mode and acceleration feedback
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suppressing methods
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