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Adaptive backstepping control of multi-model switching for the hydraulic servo
position system of a rolling mill
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ABSTRACT To deal with the structure jumping problem resulting from elastic load force and external load force jumping in different
working conditions an adaptive backstepping control method of multi-model switching was presented based on the common Lyapunov
function method and the adaptive backstepping method. This approach combines the features of adaptive backstepping control and the
design requirements of a common Lyapunov function and the adaptive controller for every sub-system and the parameter adaptive
estimators for the uncertainty upper bound are designed by backstepping control then taking the Lyapunov function designed by
backstepping as a common Lyapunov function to ensure that the system is asymptotically stable under arbitrary switching. It is easy to
select the common Lyapunov function by the combination of backstepping and the common Lyapunov function method and the problem
of parameter jumping and parameter slow time-varying existing at the same time is solved. Simulation results demonstrate that the
designed controllers can ensure not only good dynamic and static performance for the hydraulic servo position system of a rolling mill
but also good robustness for the system parameter jumping and parameter slow time-varying.
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6 Fig.1 Schematic diagram of the control system of a cold strip rolling
H - mill driven by hydraulic servo
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1
Table 1 Main nominal parameters of the electro-hydraulic servo system
K,/ K./ ko/ B,/ p/
(A-V~) (meA"") (GNem™1) (MNesem~!) Fiy/( MN) (kgem~?) A, /m?
0.0125 0.01 1.25 2.25 1 850 0.1256
c/ c
w0/m B./MPa V/(10 73 m?) (107 m>+N~'es~1)  P./MPa M/ke ¢
0.025 700 3.768 5.0 24 1500 0.61
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Fig.3 Simulation curves of the output of controllers
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Fig.5 Simulation curve of load pressure
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