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Abstract: This study focuses on the state space model and the design of a state observer for the slip dynamics
between rolls in STS cold cluster mills. First, a mathematical model of the roll slip is given as a nonlinear
differential equation. Then, by using a Taylor series expansion, it is linearized as a state space model. Next, by
using Gopinath’s algorithm, a minimal-order state observer based on the state space model is designed to estimate
the angular speed of all idle rolls except for an actuated roll that is measureable. Finally, a computer simulation is
used to validate that the proposed state space model very well describes slip dynamics between, and moreover, the
state observer very well estimates the angular speed of the idle roll.
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