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Design and application on sliding mode controller for roller microporous
system based on disturbance observer
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Abstract; In order to improve the nonlinear control performance under the structure of roller gap, the differential geometric feedback tech-
nology was introduced to complete the linearization decoupling process. According to the sliding mode control function of disturbance ob-
server, the sliding mode controller design of roller microporous system based on disturbance observer was established, and its application
verification was carried out. The results show that the control system can achieve ideal tracking performance and effectively compensate the
errors caused by gap, which indicates that the designed control algorithm has a strong feasibility. The sliding mode control simulation test
of the disturbance observer was carried out, and the effectiveness of the sliding mode controller was judged according to the actual test re-
sults, which could realize the function of tracking trajectory accurately. The application verification shows that the rolling error of the mod-
ified rolling mill is smaller, indicating that the sliding mode control method is helpful to achieve higher qualified rate of rolling blades,
which has great significance for improving the rolling quality of sheet and has great practical application and promotion value.
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Fig. 1  Structure of roller microporous system
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Fig. 2 Dynamic model of roller microporous system
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Fig. 3 Control strategy of roller microporous system
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Fig. 4 Principle diagram of disturbance observer
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Fig. 5 Simulation schematic diagram of sliding mode control for

roller microporous system
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Fig. 6 Tracking curves of signal
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Fig. 7 Tracking error of signal

K8 FRELHLEY)
Fig. 8 Roll mill object

T RSB ORI, IR
R E AR FLILUEAT AL, 7551 30 A~ R ilAE,
FHE R e 3 A A SE SRR, XT 4%
MRS g 5 hnac, b, R el osE e i SR L AL
FrELl AR 2t vsic oy 1~ 3, P53 i
AARALHLEL i 75 B A9 I A bR i 4 ~ 6. 275 SCHK
[14], BoE B 9 Fros i 4 A i B bR i 75 %,
X J7 o AT F MR J5 1, Y O O 3 BT R
[ o A 21 ZH AT R sF 5 2 i RO g ok 22 AT 1
B, e 21 A Y IR FIR B ZOR I A B A
T LU 2 15 A A AR o AR A 3
RGP FIARUE(E, ARAFE 10 s iR i By i 22

Fig. 9 Scheme diagram of blade section marking
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Fig. 10 Blade detection errors
(a) Displacement errors in X direction

(b) Displacement errors in Y direction
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